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Pass  the  Exam  Without  Learning  Code 
Dozens  of  Test-Taking  Tips 
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Unlimited  DTMF  Contr 

DF  Loop 

More  on  Flip  Flops 
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Mei't  the  master  of  2-meter  FM  mobiles!  ICOM's  easy-to-aperate  IC-228A/H 
answers  your  requests  for  custom  big  rig  performance  and  maximum  frequency 
coverage  in  a  compact  unit  designed  to  fit  today  s  autos.  Operate  odd  split  and 
subaudible-tone  accessed  repeaters,  monitor  NuAA  iveatiier  and  enjoy  incom- 
parable ICOM  quality  with  ei^ery  call! 


DUPIEX  INDICATOR 

indicdes  plus  or  minus  duplex. 


PMORmr  WATCH 

Monitor  any  channel  for  calls  while  con- 
tinuing operatioft  cxi  arather  frequency. 


SUBAUDIBIE  TONES/BEEPER 

Includes  ail  subaudibte  tones  bui-in.  TONE  appeals 
iihen  tie  tone  encoder  is  turned  on.  SQL  I  ights  when 
Ihe  optiona!  UT-40  pocket  beep  lUnclKin  is  activated 
[silenMy  monrtora  for  calls  with  your  pre-pfogrammed 

tone). 


TUNING  STEP 
INDICATOR 


Program  mabie  tuning 
steps  of  5kHz,  10kHz, 
15kHz,  20kHz  or  25lcHz. 


UP-    TONE   SQL 
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45  OR  25  WATTS 

The  IC-228H  deftvOT  45  watts;  tf>e  €-22aA 
25  watts,  Bdh  irclude  selectable  low  power. 


SRf  INDICATOR 


COVIRAGI 

Full  reception  of  138- 174MHz 
includif>g  public  service  and 
NOAA  weather  bands.  Trans- 
mil  ranged  140-1 50MHz 
includes  MARS  and  CAP 
frequencies. 


20  MEMORIES 

Each  meniory  slores  any  Tx  oftsel  and 
subaudiWe  tone. 


Shows  sig^  stfcnglh  when  neceiving,  and  feialrve 
outpi^  power  selection  when  transmiB^ 


MEMORY  LOCKOUT 

Uglhts  wtien  a  memofy  chafwiel  te  prograniiied  as 
a  skip  channel 


•  Wideband  Coverage 
138-174MHZ  Rx 

•  20  Memories  with  Memoiy 
Channel  Lock-Out 

•  45/25  Watts 

•  Color  Keyed  LCD 

•  Band  and  Memory 
Scanning  from  Supplied 
DTMF  Mic 

•  Call  Channel 

•  Optional  Beeper 


•  Priority  Watch 
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First  in  Communications 


COM  Amirica.  (nc ,  3380-!16th  Ave  H  E.  Belkwue,  WA  98D04 
Customef  Sfervicv  Hotline  (206)  4S4-7619 
3150  Premier  Drive.  Suilo  i£6.  Irving,  TX  75063  / 
1777  j^tioenix  Parkway,  Suite  201.  Atlanta,  GA  30349 
ICOM  CANADA,  A  Dwtsion  a«  ICOM  Amenca.  inc..  3071  - 
m  Fto^  UNt  9.  Fbchmond.  ac  V6X  ZT4  Canada 
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THE  ALL  NEW  PRIVATE  PATCH  IV  BY  CSI  HAS  MORE 
COMMUNICATIONS  POWER  THAN  EVER  BEFORE 


NEW 


•   Initiate  phone  calls  from  your  HT  or  mobile 
^  Receive  incoming  phone  calls 
!  •  Telephone  initiated  control. . . 

^   Operate  yoyr  base  station  with  complete  control  from  any  telephone 
^   Change  frequencies  from  the  controlling  telephone 
^   Selectively  call  mobiles  using  regenerated  DTMF  from  any  telephone 
^    Eavesdrop  the  channel  from  any  telephone 
^   Use  as  a  wire  remote  using  ordinary  dial  up  lines  and  a 
speaker  phone  as  a  control  head. 
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DIAL  ACCESS  REMOTe/iNTERCOWNECT 
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The  new  telephone  initiated  control 
capabilities  are  awesome.  Imagine 
having  full  use  and  full  control  of 
your  base  station  radio  operating 
straight  simplex  or  through  any  re- 
peater  from  any  telephone!  From 
your  desk  at  the  office,  from  a  pay 
phone,  from  a  hotel  room,  etc.  You 
can  even  change  the  operating 
channel  from  the  touchpad! 

Our  digital  VOX  processor  flips  your 
conversation  back  and  forth  fully 
automatically.  There  are  no  buttons 
to  press  as  in  phone  remote 
devices.  And  you  are  in  full  control 
100%  of  the  time! 

The  new  digital  dialtone  detector 
will  automatically  disconnect  Pri- 
vate Patch  IV  if  you  forget  to  send  # 
(to  remotely  disconnect)  before 
hanging  up.  This  powerful  feature 
will  prevent  em  harassing  lock-ups. 

The  importance  of  telephone  in- 
itiated control  fof  emergency  or 
disaster  communications  cannot  be 
overstated.  Private  Patch  IV  gives 
you  full  use  of  the  radio  system  from 
any  telephone.  And  of  course  you 
have  full  use  of  the  telephone 
system  from  any  mobile  or  HT! 

To  get  the  complete  story  on  the 
powerful  new  Private  Patch  IV  con- 
tact your  dealer  or  CSI  to  receive 
your  free  four  page  brochure. 

Private  Patch  IV  will  be  your  most 
important  investment  in  commun- 
ications. 
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^  NEW  FEATURE 

*  /#  or  multi-digit  connect/discon- 

nect 

Fully  regenerated  tone  dialing 

Pulse  dialing 

Toll  protection 

Secret  toll  ovtjrride  code 

Busy  signal  disconnect 

Dialtone  disconnecl 

CW  ideotiflcation 

Activity  timer 

Timeout  timer 

Telephone  tnittated  control 

Regenerated  DTMF  selective  calling 

RIngout 

Ringout  or  Auto  Answer  on  1-8  rings 
Busy  channel  ringout  inhibit 
Status  messages 
Internally  squelched  audio 
MOV  lightning  protection 
Front  panel  status  led's 
Separate  CW  ID  level  control 

24  dip  switches  make  afl  features 

user  programmable/selectable. 


Connects  to  MIC  and  ext. 
speaker  jack  on  any  radio.  Or 

connect  internally  if  desired. 

Can  be  connected  to  any  HT. 
(Even  those  with  a  two  wire  hter- 
TaGe,j 

Can    be   operated    simplex, 

through  a  repeater  from  a  base 
station  or  connected  directly  to 
a  repeater  for  semi-duplex  opera- 
tion. 

20  minutes  typical  connect  time 

Made  in  U.S,A. 


OPTtONS 

1.  Va  second  etectronic  voice  delay 

2.  FCC  registered  coupler 
a  CW  ID  chip 


Connect  Systems  inc. 

23731  Madison  St 

Torrance  CA  90505 

Phone;  (213)  373-6803 


AMATEUR  ELECTRONIC  SUPPLY 
Milwaukee  Wl,  WicKliffe  ON, 
Orlando  FL,  Clearwater  FL, 
Las  Vegas  NV 

BARRY  ELECTRONICS  CORP. 
New  YOfIt  NY 

EuE,  Ific* 
Woodbridge  VA 

EfllCKSON  COMMUNICATIONS 
Chicago  IL 

HAM  RADIO  OUTLET 
Anaheim  CA,  Burlmgame  CA 
Oahlan<|  CA,  Pnoenix  AZ 
San  DiagQ  CA,  Van  Nuys  CA. 
Atlanta  GA 


HENRY  RADIO 
Log  AThQeles  CA 

INTERNATIONAL  RADIO  SYSTEMS 
Miami  FL 

iUNS  ELECTRONICS 
Culvier  City  CA 

MADJSON  ELECTRONICS  SUPPLY 
Houston  TX 

MIAMI  RADIO  CENTER  CORP. 
Miam^  FL 

MIKES  ELECTRONICS 
Ft  Lauderdale,  Miami  FL 

N&Q  DISTHIBliTfNG  CORP. 
Miami  FL 


OMNI  ELECTRONICS 
Laredo  TX 

PACE  ENGINEERINQ 
Tucson  AZ 

THE  HAM  STATION 

Evansvii^ie  IN 

WESTCOil 
San  Marcos  CA 

CANADA 

CARTEL  ELECTRONIC 
DISTRIBUTORS 
Strrrey  0  C. 

COM'WEST  RADIO  SYSTEMS,  LTD. 
Vancouver  Q.C, 


12  ON  READER  SERVICE  CARD 


Dynamite 


Communications  Speciiilists'  latest 
excavation  brings  to  light  yet  another 
dynamite  discovery— our  new  dip  switch  pro* 
grammahle  SD-1000.  No  need  to  tunnel  your  way 
through  TU^o-Tone  Sequential  decoding  any- 
more. WeVe  mined  this  amazing  unit!  Now;  for 
the  first  time,  you  can  stock  one  unit  that  will 
decode  all  calls  in  a  1000-call  paging  system  with 
±,2Hz  crystal  accuracy.  The  EEPROM  on- 
board memory  can  even  be  programmed  for  cus- 
tom tones,  and  every  unit  includes  group  call 
Universal  switched  outputs  control  your  call 
light  squelch  gate  and  horn.  The  SD-1000  can 


also  generate  CTCSS  and  decode 
T\vo-Tone  Sequential,  Its  miniature 
size  of  2.0"  X  L25"  x  -4"  is  no  minor 
fact  either,  as  its  a  flawless  companion 
for  our  PE-IOOO  Paging  Encoder.  We 
ensure  one-day  delivery  and  our  one- 
year  standard  warranty  T^p  the  rich  vein  of 
Communications  Specialists  and  unearth  the 
SD-K KK)  or  other  fine  gems. 


!i 


HMMCird 


V/S4 


COMMUNICATIONS  SPECIALISTS,  INC. 

42  6  West  Taft  Avenue  •  Ofange.  CA  9266&-4296 
Local  (714)  998-3021  -  FAX  (714)  974-3420 
Entire  US.A,  V800-854-0547 
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MFJ  multi-mode 
data  controller 


MFJ  shatters  the  6  mode  barrier  and  the  price  barrier 
with  the  MFJ- 12 78  and  gives  you  . . .  Packet,  RTTY, 
ASCII,  CW;  WEFAX,  SSTV  and  Contest  Memory  Keyer 
* . ,  7  digital  modes  . . .  for  an  affordable  $249.95 


Amateur  radio's  nt^wcsL  mulli-niodt' 
data  cont roller  ■■  the  MFJ- 1278  -  lets  you 
Join  ihc  fun  on  ParkeL  RTTY.  ASCIL 
CW,  Weather  FAX.  SSTV  and  gives  you  a 
full  featured  Contrsi  Meinory  Keyer 
mode  . . .  vou  get  7  mtxles . . ,  for  an 
affordable  $249.95, 

PLus  you  get  high  performance  HF/VHF/ 
CW  modems,  software  seJeciable  dual 
radio  ports,  precision  tuning  indicator* 
32K  E<AM.  AC  power  supply  and  more, 

Youll  find  ii  the  mt^si  user  friendly  of 
ail  nudil-niodifs^  li  's  menu  driven  ibr  ease 
ofuse  and  command  driven  for  speed. 

A  high  resolution  2D  LED  tuning 
indicator  lets  you  t  uiie  in  signaLsJast  in 
any  niode.  All  you  have  to  do  is  to  center 
a  single  LED  and  you^e precisely  itined 
in  to  within  10  Hz  -  and  it  shows  you 
which  way  to  lunel 

All  you  need  to  join  the  fun  is  an 
MFJ- 1 278,  your  rig  and  any  computer 
with  a  serial  port  and  terminal  program. 

You  can  use  the  MFJ  Starter  Pack  to 
get  on  the  air  Instantly,  h  includes 
computer  interfacing  cable,  terminal 
software  and  friendly  instructions  .  .  . 
ever\Hhing  vou  need  lo  gel  on  the  air  fasL 
Order  MFJ- 1282  (disk|/NfFJ  1283  (tape J 
for  the  C'64/ 1 28  and  VlC-20  or  MFJ- 1 284 
for  the  IBM  or  compai  ible.  $19,95  each. 

Packet 

Packet  gives  you  the  fastest  and  most 

reliable  error- free  communications  of 
any  amateur  digital  mode, 

Witb  MFJ's  super  clone  of  the  Industry 
standard  -  the  TAPR  TNC*2  ^*  you  get 
genuine  TAPR  software/hardware  plus 
more  -  not  a  '  work-a-hke"  imitaikm. 

Extensive  tests  pubUshed  in  Packet 
Kadits  Mnga'/Jne  ("HF  Modem  Perform- 
ance Comparisons")  prove  the  TAPR 
designed  modem  used  in  I  he  MFJ- 1278 
gives  better  copy  with  proper  DCD 
operatiorj  under  aH  tested  conditions 
t  ban  t  he  ni  her  modems  tested. 

Hardware  DCD  gives  you  more  QSOs 
because  you  gel  reliable  carrier  detection 
imderbusyt  noisy  or  weak  conditions. 

A  hardware  HDLC  gives  you  lull 
duplex  operation  for  satellite  work  or  for 
use  as  a  l^ulj  duplex  diglp<^ater.  And.  it 
makes  possible  speeds  in  excess  of  56K 
baud  wiih  a  suitable  external  modem. 

Good  news  for  SYSOPs?  New  software 
lets  the  MFJ- 1278  perform  flawlesslv  as  a 
WORL[/WA7MBL  butletin  board  TISTC. 

Baudot  RTTY 

You  can  copy  all  shifts  and  all 
standard  speeds  including  170,  425  and 
800  Hz  shifts  and  speeds  iVom  45  to  300 

MFJ  . 


baud.  You  can  copy  not  onty  amateur 
R IT Y  bui  a Iso p ress.  weat her  andoi her 
exvUing  irq/Jlc. 

A  high  performance  modem  lets  you 
copy  b€>th  mark  and  space  for  greatly 
improved  copy  under  adverse  conditions. 
It  even  tracks  slightly  drifting  signals. 

You  can  Inmsmit  bolh  narrow  and 
wide  shifts.  The  wide  shift  is  a  standard 
850  Hz  shift  with  mark/space  lonesof 
2 1 25/2975  Hz.  This  lets  you  operate 
MARS  and  standard  VHP  FM  RTTY. 

You  gel  both  the  American  Western 
Union  and  the  international  CCITT 
character  sets,  Autostart  for  unattended 
reception  and  selectable  **Diddle'\ 

A  receive  Normal/Reverse  sol'tware 
switch  eliminates  reiuning  and  Unshift- 
On-Space  retluces  errors  under  poor 
receiving  conditions. 

ASCII 

You  can  transmit  and  receive  7  bit 

ASCII  using  the  same  shit  is  and  speeds 
as  in  the  HITY  mode  and  using  the  same 
high  performance  modem.  You  also  gel 
Autostart  and  seieeiable  "Diddle". 

CW 

You  get  a  Super  Morse  Keyboard  mode 
that  lets  you  send  perfect  CW  effortlessly 

from  5  Ui  99  WPM.  including  all  prosigns 
"  ITs  lailor-made  ftjr  traffic  handlers- 

A  huge  type  ahead  buffer  lets  yon  send 
smooth  CW  even  if  you  "hum  and  peck". 

You  can  store  entire  QSOs  in  the 
message  memories,  if  you  wanted  lo! 
You  can  link  and  repeat  any  messages  for 
automaiicCQsand  beaconing.  Memories 
also  work  in  RTl^Y  and  ASCII  modes. 

A  tune Modulaied  CW niode  ttirns 
yoitr  VHP  FM  rig  into  a  CWtransceioer  for 
a  new  fun  mode.  It's  perfect  for 
transmitting  code  practice  over  VHF  FM. 

An  AFSK  CW  mode  lets  you  LD  in  CW. 

The  CW  receive  mode  lets  you  copy 
from  I  to  99  WPM.  Even  with  sloppy  fists 
you'll  be  surprised  at  the  copy  you*fl  get 
with  Us  powerful  bull  I -in  software. 

You  also  gt't  a  random  code  generator 
that  It  help  you  copy  CW  faster* 

Weather  FAX 

You'll  lyejascinaied  as  you  u.Kitvh 
WEFAX  signals  blossom  intofuU 


ENTERPRISES.  INC. 

Hox  494.  Miss.  State.  MS  39762 

601-323-5869  Telex;  53-4590  MFJSTKV 

making  quality  ajfordable 


Jledged  wt^uher  nmpson  ytmr prmier. 
Other  interesting  FAX  pictures  can  also 
be  printed  -  such  as  sf>me  news 
phtjtographs  from  wire  services. 

Any  Ep>son  graphics  compatible 
printer  will  print  a  wealth  of  interesting 
pici  ures  and  maps. 

Automatic  sync  and  stop  lets  you  set 
it  and  leave  ii  for  no  hassle  printing. 

You  can  save  FAX  pictures  and 
WEFAX  maps  to  disk  If  your  terminal 
program  Jets  you  save  ASCII  files  to  disk. 

Pictures  and  maps  can  be  printed  (o 
screen  in  real  lime  or  from  disk  on  IBM 
aiid  compatibles  with  the  MFJ- 1284 
Staner  Pack. 

You  can  transmil  FAX  pic^tures  right 
off  disk  and  have  fun  exchanging, and 
collecting  them. 

Slow  Scan  TV 

The  MFJ'  1278  introduces  you  to  the 
exciting  world  of  slow  s(*an  TV. 

You'll  nor  only  enjoy  receiving 
pictures  from  thousands  of  SSTVers  all- 
over-t he- world  but  you  can  send  your 
own  pictures  lo  them.  too. 

You  can  print  slowst^an  'IV  pictures  on 
any  Epson  graphics  compatible  printer.  If 
you  have  an  IBM  PC  or  compatible  you 
can  prfni  to  scTeen  in  near  real  time  or 
from  disk  wtih  the  MFJ- 1284  Starter  Pack. 

You  can  transmit  slow  scan  pictures 
right  off  disk  -  there*s  no  need  to  set  up 
lights  and  a  camera  for  a  casual  contact. 

You  can  save  slow  scan  pictures  on  disk 
from  over-the-air  QSOs  if  your  terminal 
program  lets  you  save  ASCII  files. 

The  MFJ- 1 278 1  ransmits  and  receives 
8.5,  12,  24,  and  36  second  black  and  white 
formal  SSTV  pictures  using  two  levels. 
Contest  Memory  Keyer 
Nothing  beats  the  quick  response  of  a 
memory  keyer  during  a  heated  contest. 

You'll  score  valuable  contest  jx)ints  by 
com  piloting  QSOs  so  fast  you'll  leave  your 
compM^tition  behind.  And  you  can  snag 
rare  DX  by  slipping  in  so  quickly  youll 
catch  everyone  by  surprise. 

You  get  iambic  operation  vvlth  do^ 
dash  memories,  self-completing  dots  and 
dashes  and  Jam  proof  spaci  ng- 

Message  memories  let  you  store  contest 
RST.  QTH,  call,  rig  info  -  everything  you 
used  to  repeat  over  and  over.  Youll  save 
precious  lime  and  work  more  QSOs, 

You  get  automatic  incrementing  serial 
numbering.  In  a  contest  U  can  make  the 
dilTerence  between  winning  and  losing, 

A  weight  control  lets  you  pM?ne irate 
QRM  with  a  distinctive  signal  or  lets  your 
transmitter  send  perfect  sounding  CW* 

More  Features 
Turn  on  your  MFJ  1278  and  it  sets 
itself  to  match  your  computer  baud  rate. 
Select  your  operating  mode  and  the 
correct  modem  is  automatically  selected. 

Plus  •  -  •  printing  In  all  modes, 
threshold  control  mr  varying  band 
conditions,  tune-up  command,  lithium 
battery  backup,  RS-232  and  TTL  level 
serial  ports,  watch  dog  timer,  FSK  and 
AFSK  outputs,  output  level  control, 
speaker  Jack  for  both  radio  ports,  tesi  and 
calibration  soli  ware.  Z-80  at  4.9  MHz.  32K 
EPROM,  and  socketed  ICs,  FCC  approved, 
9xr/?x9V2  inches.  l2VDCor  1 10  VAC. 
Get  yours  today  and  join  the  fun  crowd! 

FOR  YOUR  NEAREST  DEALER 

or  to  order  call  toll  free 

800-647-1800 

One  Year  Unconditi&nal  Guarantee 
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Number  1  on  your  Feetfback  card 


Welcome,  NewcomersI 


WHY  BECOME  A  HAM? 

For  many  peopie,  the  first  question  is;  What 
js  a  ham?  A  "iiam"  (amateur  radio  operator). 
is  someone  who  has  the  right  to  transmit  on 
the  amateur  radio  bands . 

The  pubHc  often  mixes  ham  radio  and  06 
radio.  They  are  right  in  pfinciple— both  involve 
trarismitting  and  receiving  radio  signals — but 
CB  radio  offers  only  a  glimmer  of  the  katetdo- 
scope  of  radio  communications  hams  have 
at  their  disposal.  Hams  routinely  talk  with  oth- 
er hams  the  world  over,  in  a  variety  of  modes 
and  on  a  variety  of  bands.  Hams  can  extend 
the  range  of  their  signal  through  increased 
signal  strength,  mode  choice,  and  through  re- 
peaters— even  through  satellites! 

How  To  Become  a  Ham 

Becoming  an  amateur,  however,  is  just  not 
a  matter  of  buying  the  ticket.  The  aspiring 
ham  needs  to  pass  an  examination  consisting 
of  two  elements.  The  first  is  a  written  exam  on 
radio  theory,  rules,  and  regulations.  The  other 
etennent  corisjsts  of  listening  to  and  copying 
(writing  down)  Morse  code.  If  he  passes  both 
elements,  this  information  is  submitted  to  the 
FCC,  who  sends  him  his  license  at  no  cost  in  S 
weeks'  time. 

How  difficult  is  this?  It*s  important  to  first  set 
the  test  date  to  aim  for.  There  are  enough  VE 
test  centers  that  chances  are  very  good 
there's  an  exam  session  on  ihe  average  of 
once  a  month  al  a  center  within  a  hundred 
miles  of  you.  Contact  the  Amencan  Radio  Re- 
lay League  in  Newington,  Connecticut,  for  a 
list  of  these  test  centers. 

For  the  entry-level  license— the  Novice 
Glass  license — a  typical  applicant  should  be- 
gin to  study  daily  one  month  before  the  test 
date.  The  typical  applicant  wilt  In  reality  need 
only  halt  this  amount  of  time  or  less,  so  the 
extra  time  is  insurance  for  confidence.  The 
daily  study  routine  is  45  minutes  for  theoi^, 
rules,  and  regulations  and  two  periods  of  20 
minutes  each  to  copy  code. 

Morse  Code 

Aspirants  seem  to  have  the  most  trouble 
learning  the  code.  Many  have  a  hard  time 
committing  themselves  to  learning  it  because 
they  don't  see  the  sense  in  teaming  a  mode 
which  conveys  information  so  slowly,  and 
which  many  people  condemn  as  archaic  in  the 
face  of  newer,  more  sophisticated,  modes. 
There's  even  a  lot  of  talk  about  creating  a 
no-code  license  amateur  license  in  the  US. 
and  Canada  is  taking  steps  toward  a  no-code 
license,  scheduled  to  take  effect  next  year. 

On  the  other  hand,  Morse  code  remains  the 
best  combmation  of  simplicity  of  pfoduciion 
and  transmtssipn,  and  effectiveness  in  con- 
veying information  during  poor  propagation. 
(See  Welcome.  Newcomers  in  the  April  1967 
issue  lor  details.) 


Your  feelings  about  the  code,  however, 
don't  change  the  fact  that  it's  still  an  exam 
requirement.  If  you're  anti-code  but  want  your 
ham  license  (and  don't  want  to  wait  for  the 
requirements  to  change)— compartmentalize 
your  feelings.  Concentrate  on  learning  it  for 
the  exam,  and  then,  if  you  still  feel  strongly 
against  it.  Join  the  campaign  for  a  no-code 
license. 

Code  learning  and  copying,  like  many  rote 
exercises,  can  quickly  fatigue  you  a!  first.  Our 
minds  have  a  way  of  rebelling  against  learning 
something  that  doesn't  give  us  the  stimulation 
of  reasoning.  Many  perfectly  capable  people 
have  themselves  convinced  that  they  are  unable 
to  learn  the  code,  Their  mistake  is  that  they 
confuse  mental  incapabilitymXh  mental  blocks. 


How  do  you  deal  with  this?  By  learning  in 
frequent  but  smalt  doses.  I  am  not  an  ardent 
fan  of  code^  but  I  learned  it  best  when  t  ended 
my  practice  sessions  early,  often  times  before 
I  even  fell  like  it.  This  kept  my  mind  open  for 
the  next  session. 

This  month's  July  issue  has  a  number  of 
articles  packed  with  pointers  on  how  to  learn 
the  code.  There's  an  excellent  article  for 
Novice  aspirants  who  clutch  under  the  "real- 
time" demand  of  copying  code  as  it's  sent — it 
teaches  you  how  to  copy  the  toneSn  which  you 
can  decipher  at  your  own  pace  after  the  send- 
ing session! 

See  you  on  the  bands  come  Septemberf 

,..deKA1HY 


GLOSSARY 


Ham  Radio— There  are  many  explanations  of  lite  origin  of  ^"Ham"  Radio  One  theory 
holds  that,  in  the  days  of  the  peak  use  of  telegraphy,  a  "ham"  referred  to  a  poor 
operator,  which  radio  operators  humorously  adopted!  Another  explanation  holds  that 
it's  just  an  abbreviation  of  "amateur." 

Radio  communication — Radio  is  used  here  in  its  broader  meaning.  A  radio  wave  is  an 
electromagnetic  wave  that  travels  through  a  medium,  such  as  air.  They  are  described 
in  terms  of  either  frequency— the  number  of  cycles  of  that  wave  that  pass  a  fixed  point 
in  a  given  amount  of  time,  or  wavelength— the  distance  from  one  peak  to  the  next 
peak  of  that  wave  An  RF  (radio-frequency)  wave  has  a  wavelength  range  of  30 
kilometers  to  1  millimeter,  which  corresponds  lo  a  frequency  range  of  10,000-3 
million  million  Hertz  (cycles  per  second). 

Radio  communications  refers  to  any  sort  of  information  that's  conveyed  on  RF 
waves.  Hams  are  allowed  to  encode  RF  waves  in  many  forms,  including  voice, 
radroteletype.  and  video. 

Mode— This  describes  both  the  kind  of  information  encoded  on  a  radio  wave  and  the 
modulation  method  used.  For  example,  stations  on  the  AM  broadcast  band  are  both 
voice  mode  (the  kind  of  information)  and  Amplitude  Modulated  (AM)  mode  (modula- 
tion method).  Stations  on  the  FM  broadcast  band  are  also  voice  mode,  but  thier 
modulation  mode  is  Frequency  Modulation  (FM). 

Band— A  segment  of  the  Radio  Frequency  spectrum. 

Repeater— An  unmanned  transmit/receive  site  that  receives  an  FM  signal  and  simulta- 
neously retransmits  it  on  another  frequency.  This  increases  the  range  of  a  signal. 

Tictet— Ham  jargon  for  Ihe  license  to  transmit  on  the  amateur  bands. 

FCC— Federal  Communications  Commission.  The  US  government  agency  responsible 
for  the  allocations  of  frequencies  for  radiocommunicatlons  and  broadcasting  in 
the  ua 

VE— Volunteer  Examiner,  Thts  is  a  ham  who  holds  an  Advanced  Class  or  Extra  Class 
license  who  has  been  accepted  by  a  Volunteer  Examination  Coordination  body  to 
administer  exam  sessions.  Until  recently,  the  FCC  directly  administered  amateur 
exams. 

Propagation— Refers  to  the  conveyance  of  an  electro^magnetic  wave  through  a  medi- 
um, such  as  the  atmosphere.  The  better  the  propagation,  the  further  the  wave  travels. 
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Never  SAY  DIE 


Why  Posthumous  Awards? 

Bill  Benneil  W7PHO,  a  DX  leg- 
end, died  recently.  Something 
about  The  move  to  tionor  him 

at  the  Dayton  Hamvention  just 
didn't  set  right  with  me.  There 
wasn't  anything  wrong  with  hon- 
ofing  It^e  years  of  service  Bill  gave 
lo  our  hobby.  Yet  something  both- 
ered me. 

As  usual,  my  thinking  came 
together  when  t  was  taking  a 
shower.  I  suddenly  knew  what 
was  wrong.  Why  in  the  devil  are 
we  going  to  honor  Bill  after  he's 
dead?  That's  crazy!  It  isn't  like 
we  didn't  have  Quite  a  few  years 
to  think  of  this  while  he  was  alive 
and  tetl  him  how  we  felt  Then  he 
could  have  known  of  our  apprecia- 
tion for  all  his  work  and  gotten 


QSL  OF  THE  MONTH 

To  enter  your  DSL.  mail  it  in  an  envelope 
to  73,  WGE  Center,  70  Rle.  202  N..  Peter- 
borough NH  03458,  Attn:  QSL  of  the  Month. 
Winners  receive  a  one-year  subscription  (or 

extension)  to  73.  Entries  not  in  envelopes 
cannot  be  accepted. 
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some  satisfaction  out  of  it.  These 
posthumous  honors  are  for  the 
birds. 

This  came  home  to  me  even 
more  a  few  days  ago  when  Bill 
Hofsington  KICtLdied.  Bill  wrote 
dozens  of  articles  on  simp(e-to- 
construct  ham  equipment.  He  was 
an  absolute  wizard  at  knocking  to- 
gether gear  for  any  band  right  on 
up  through  3,000  MHz  on  his 
kitchen  table,  using  nothing  more 
than  a  couple  of  low  cost  transis- 
tors. His  hgs  would  light  a  light 
bulb,  even  at  those  frequencies. 

r  first  ran  into  Bill  K1CLL  when 
he  was  operatir^g  on  2m  from  a 
ftre  tower  on  a  Rye,  New  York, 
mountain.  He  was  W2BAV  then. 
His  W2BAV  VHF  antennas  were 
state  of  the  art.  tndeed,  I  used  one 
of  his  16- element 
beanrs  when  I  operated 
from  the  top  of  the 
News  Building  on  42nd 
Street  in  Manhattan.  I 
used  to  talk  with  Bill  fre- 
quently as  we  vied  for 
DX  contacts  on  2m. 
That  was  back  in  1948. 
forty  years  ago. 

When  Bill  got  to  be 
around  62  years  old. 
over  tweniy  years  ago, 
my  understanding  is 
thai  he  was  suddenfy 
fired  from  his  electronic 
technician  job  by  his 
employer  so  they 
wouldn't  have  to  pen- 
sion  htm  at  65.  Dia- 
mond Tool  and  Horse- 
shoe Company*  as  I 
recall.  Bill  got  in  touch 
with  me  and  proposed  a 
series  of  articles  on 
home  construction  for 
73.  Fine  with  me. 

So  Bill  moved  to  Pe- 
te rt3o  rough  and  bought 
a  farm  so  he  could  be 
near  73.  He  produced 
endless  articles  that 
thousands  of  readers 
enpyed  and  built.  He 


designed  simple  receivers,  trans- 
mitters, amplifiers,  test  equip- 
ment and  so  on. 

He  was  fortunate  enough  to  get 
divorced  from  a  rather  nasty  sec- 
ond  wife.  The  next  thing  I  knew 
he  went  to  the  Phitippines  lo  mar- 
ry a  woman  who  wanted  to  move 
to  the  US.  He  brought  her  back, 
gol  divorced,  and  wrote  more 
articles. 

Then  he  developed  cancer.  The 
doctors  told  him  nothing  could  be 
done— hopeless  So  he  went  back 
to  the  Philippines  to  see  a  psychic 
healer,  threw  off  the  cancer  and 
married  a  lovely  Philippine  wom- 
an. Pilar.  I  heard  off  and  on  from 
him  from  Manila,  where  he  was 
living  happily, 

Six  years  ago,  when  I  visited 
Manila,  I  tried  to  find  him.  The  lo- 
cal hams  said  he'd  gone  back  to 
the  States.  Sure  enough,  he 
turned  up  in  Petertjorough  a  year 
later.  Moved  here  with  Pilar.  He 
had  been  recently  working  with 
the  73  editors  on  a  new  series  of 
simple  construction  projects.  He 
was  a  genius  at  that,  always  able 
to  use  easy-to-get  parts  that  he'd 
put  together  in  a  novel  way.  Ham 
radio  suffered  a  great  loss  when 
Bill  di^  of  a  heart  attack  a  few 
days  ago. 

Too  Late  for  Ttianlcs 

I  wonder  how  many  readers 
who  enjoyed  Bill's  articles  ever 
wrote  to  thank  him? 

So  I  got  to  thinking  about 
W7PH0,  who  should  have  been 
honored  while  he  could  have  en- 
joyed it.  And  KiCLLp  too.  And  then 
I  began  to  think  of  all  the  other 
outstanding  hams  we've  ignored 
while  they  were  alive. 

The  father  of  RTTY  was  John 
Williams  W2BF0.  a  particular 
friend  of  mine.  I  doubt  if  we  ever 
would  have  had  RTTY  without 
John.  He  did  the  early  hard  work 
of  locating  Teletype  machines 
and  getting  them  released  for  ham 

Comtnued  on  paQ&  46 
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All  Mode 


TR-751A/851A 

Compact  ail  mode 
transceivers 

it's  the  ""New  Sound"  on  the  2  meter 
band  -  Ken  wood 'sTR -7  51  A!  Auto- 
matic mode  selection,  versatile 
scanning  functions,  illuminated  multi- 
function LCD  and  status  lights  all 
contribute  to  the  rig's  ease-of- 
operation.  All  this  and  more  in  a 
compact  package  for  VHF  stations 
on-the-go! 

•  Automatic  mode  selection,  plus  LSB 
144.0  144.1  144.5  145.8  146.0  148.0  MHz 


25  watts  hrgh/5  watts  adjustable  low 

Program mabie  scannrng- memory. 

band,  or  mode  scan  with  "COM" 

channel  and  priority  alert 

10  memory  channels  for  frequency, 

mode,  CTCSS  tone,  offset.  Two  chan 

nels  for  odd  splits. 

All  mode  squelch,  noise  blanker, 

and  RIT 

Easylo-read  analog  S  &  RF  meter 


cw 

USB 

FM    USB 

FM 

Optional  front  panel-selectable 

38-tone  CTCSS  encoder 

Frequency  range  142- 

149  MHz  (modifiable  to 

cover  141-151  MHz) 

High  performance  receiver  with 

GaAs  FET  front  end 

VS-1  voice  synthesizer  option 


•  Dual  digital  VFOs 

•  Semi  break-in  CW  with  side  tone 

•  MC-48  16-key  DTMF  hand  micro- 
phone and  microphone  hook  included 

•  Frequency  lock,  oftset,  reverse  switches 

•  Digital  Channel  Link  (DCL)  option 

Optional  accessories: 

•  CD-10  call  sign  display 

•  PS-430,  PS- 30  DC  power  supplies 

•  SW-100A/B  SWR/ power  meter 

•  SW-200A/B  SWR/power  meter 

•  SWT-1  2  m  antenna  tuner 

•  SWT-2  70  cm  antenna  tuner 

•  TU-7  38-tone  CTCSS  encoder 

•  MU-1  modem  unit  for  DCL  system 

VS-1  voice  synthesizer 

•  MB-10  extra  mobile  mount 

*  SP-40,  SP-50B  mobile 
speakers 

•  PG-2N  extra  DC  cable 
PG-3B  DC  line  noise  filter 
«  MC-eOA,  MC-80,  MC-B5 
^         deluxe  base  station  mics. 
^  MC-43S  UP/DOWN  mic. 

•  MC-55  (8-pin)  mobile  mia 

•  MA-4000  dual  band  antenna  with 
duplexer 


Actual  si^e  front  panel 


TR-851A  

70  cm  S5B/CW/FM  transceiver  ^^^^^BlVi^^^^^ 

The  same  winning  features  are  yours  ^^Fj^^L^T^^'^B^^^m 

on  70  cm  with  the  TR-851A!  m^mggmj^^^^^^gl^^^ 

•  Covers  430  439.999  MHz  I^^^^^^^H^^^^E^^I 

•  25  W  high  power/5  W  adjustable  low  ^^^^^^^B^^^HB^^HH^^ 

•  MC-43S  UP/DWN  mic.  and  mic  ^^^^^^^^^P^^^^ 

'     hook  included  I 


Cot^ptete  service  manuals  are  av&ihbie  for  ^ii  Kenwood  tmnsceiverB  art<J  mo&t  accessories 

SpBCiJicatiQOS  and  pnce^  are  subject  to  change  \Afithout  nottcG  or  obUgarion. 
SpeuUcattons  gua  ran  Teed  for  fhe  144  143  MHi  Amaiem  band  only. 
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., pacesetter  in  Amateur  Radio 


TS-940S 


Competition  class 
HF  transceiver 

TS-940S-tlie  standard  of 
perfprmdnce  by  which  all 
Other  transceivers  are  judged. 
Pushing  the  state-of-the-art 
in  HF  transceiver  design  and 
construction,  no  one  has  been 
able  to  match  theTS-940S  in 
performance,  value  and  reli- 
ability. The  product  reviews 
glow  with  superfatives,  and 
the  fieid-proven  performance 
shows  that  the  TS-940S  is 
**The  Number  One  Rated  HF 
Transceiverr 

•  100%  duly  cycle  transmitter. 

Kenwood  specifies  transmit  duty 
cycle  time.  The  TS-940S  is  guar- 
anteed to  operate  at  full  power 
output  for  periods  ejrceedjng 
one  hour  (14.250  MHz,  CW.  110 
watts,)  Perfect  for  RTTY.  SSTV. 
and  other  long-duration  modes. 

•  First  with  a  fuil  one-year 
limited  warranty. 

•  Extremely  stable  phase  tock- 
ed  loop  (PLL)  VFO.  Reference 
frequency  accuracy  Is  measured 
in  parts  per  milUonf 
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1)  CW  Variable  Bandwicith  Tuning.  Vary  the  3}SSBSIopeTufllll|.OperalingJntheLSBdnLl 
pas^ban^  wtdth  Qontinuousty  in  tht  CW.  FSK,  USB  modes  \h\$  rront  panel  cantrol  atiotiMs 
mil  AM  modes,  without  aftecting  tht  center  independent,  DontmuoMsly  vanable  adjust- 
frequency.  Ttiis  eflectively  TniBiiniiBS  DRM  ment  at  the  high  or  lowtrequ8ni;yslopcsQfthe 
trom  nearliy  SSB  and  ON  signals.  IF  passtiand.  The  LCD  sub  display  illustrates 

2)  AFTuiis.Enabled  with  the  push  ot a  button,  ^^^  ^''^^^'"3  Pt^sUion, 

lilts  CW  interference  lighter  inserts  a  tun-  4)  IF  Notch  Filler.  The  tunable  nptcli  filter 

able,  three  pale  active  filterbetween  the  SSB/  sharply  atienustes  mtertenng  signals  by  as 

CW  demodulate  and  the  auflio  amplifier  Du^  much  as  40  d9.  As  Shawn  here,  trie  mierfering 

mg  CW  QSDs,  this  control  can  be  used  to  signal  is  reduced,  while  Itie  desired  signal 

reduce  interfering  signals  and  roise,  and  remains  unatfecled.The  notch  filter  wofks  in 

peaks  audio  frequen[;y  response  for  optimum  sjl  modes  except  FM. 
CW  perlQrmance 


•  Complete  all  band,  all  mode 
transceiver  with  genarat 
coverage  receiver  Receiver 
covers  150  kHz-30  MHz,  All 
modes  built-in;  AM.  FM.  CW  FSK, 
LSB,  USB. 

•  Superb,  human  engmeered 
front  pane!  layout  for  the 
OX-minded  or  contesting 
ham,  Large  fluorescent  tube 
man  display  with  dimmer;  direct 
keyt3oard  input  of  frequency: 
flywheel  type  mam  tuning  knob 
with  optical  encoder  mechanism 
all  combine  to  make  the  18-9408 
a  joy  to  operate, 

•  One- touch  frequency  check 
(T-F  SET)  during  split 
operations. 

«  Unique  LCD  sub  display  indf* 
cates  VFO,  graphic  mdicattoo 
of  VBT  and  SSB  Slope  tuning, 
and  time. 

•  Simple  one  step  mode  chang- 
ing with  CW  announcement. 

•  Other  vital  operating  func- 
tions. Selectable  semi  or  full 
break'in  CW  (OSK).  RIT/XIXall 
mode  squelch,  RF  attenuator,  filter 
select  switch,  selectable  AGO, 
CW  variable  pitch  control,  speech 
processor,  and  RF  power  output 
control,  programmable  band 
scan  or  40  channel  memory  scan. 


Opiional  accessoiies: 

•  AT-940  full  range  (t60-10m)  automatic 
antenna  tuner  •  SP-940  external  speaker 
with  audio  filtering  •  YG-455C-1  (500  Hzl 
YG-455CN-t  (250  Hz),YK-8aC-1  (500  Hz)  CW 
filters:  YK-88A-1  (6  kHz)  AM  filter  •  VS-I  voice 
synthesizer  •  SO-1  temperature  compensated 

Complete  se^wce  marruafs  aw  avmtabie  for  a//  Kenwooc?  tran^c&vers  and  mosf  3CC^ssofies 
Specrfica  ff  on5.  teaiufes.  anc/  prrcesare  subject  ta  change  wnhoui  nottos  or  obtigaUon. 


Cf ystaf  oscillator  •  MC-43S  UP/DOWN  hand 
mia  •  MC-60A,  MC-SO,  MC-65  deluxe  base 
station  mics.  ♦  PC-1A  phone  patch  ■  TL-922A 
linearamplifier*  SM-220  station  monitor 
•  BS'8  pan  display  •  SW^200Aand  SW'2000 
SWR  and  power  meiers  •  1F*232C/IF-10B 
computer  interface. 
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Phase  3C 


At  press  time,  Arianespace.  the  European! 
Space  Agency,  announced  that  the  launch  of 
AM  SAT  Phase  3C  was  set  for  June  Sth.  The 
P3'C  satellite  has  three  transponders  on 
board  as  welt  as  the  RUDAK  digital  packet 
communications  experiment.  AMSAT-NA  ad- 
vises  the  following  revised  Phase  3-C  operat- 
ing frequencies. 

lode  *'B"  (50  Watts  PEP) 
Input  (UpJink):  435,420-435.570  MHz 
Output  (Downlink):  145.825-145.975  MHz 
General  Beacon:  145.812  MHz 

(CW/RTTY) 
Engineering  Beacon:  145.985  MHz 

Mode  *'L"  (Primary  Transponder) 

Input  (Uplink):  1269,62-1269.33  MHz 
Output  (Downlink)-  435.715-436.005  MHz 
General  Beacon:  435.651  MHz 
(PSKICWfRTTY) 

Mode  '  JL"  (Secondary  Transponder) 
Input  (Uplink):  144,425-144.475  f^Hz 

(50  kHz) 
Outpul  (Downlink):  435:990-435.940  MHz 

Mode^^S'" 

Input  (Uplink):  435,601-435  637  MHz 

Output  (Downlink): 

2400.71 1-2400.747  MHz 
General  Beacon:  2400.325  MHz 

RUDAK  is  a  world-wide  independent  packet 
data  channel  using  separate  receive  and 
transmit  frequencies.  (Mode  "L"  50W  PEP) 
Input  (Uplink);  1269,70  MHz  (2400  bits/sec- 
ond DPSK) 

Output  (Downlink):  435.677  MHz  {400  bits/ 
second  PSK) 

The  RUDAK  packet  message  project  is  the 
bramcfifld  of  Hanspeter  KuhJen  DK1 YQ, 


JARL 


The  Japanese  Amateur  Radio  League  has 
released  a  reevaluated  band  plan  for  the  spec- 
trum from  50  MHz  to  10.4  GHz.  It  matches 
much  more  closely  than  thetr  pravioos  plan 
the  bandptans  stipulated  for  the  three  lARU 
Regions.  Another  key  point  is  that  data  and 
image  communications  will  each  have  two  ex- 
clusive mode  segments:  SSB  and  FM. 

Canada  Packet 

The  Canadian  Department  of  Communtca- 
tlons  encourages  packet  radio  operation  m 
that  country.  The  DOC  informed  the  CRRL 
that  it  has  no  objection  to  amateurs  holding  an 
Advanced  Amateur  certificate,  or  a  certificate 


with  a  six-month  endorsement,  operating 
packet  radio  on  frequeneres  recommended 
by  the  ARRL  Ad-Hoc  committee  on  amateur 
radio  digital  communications.  No  amateur 
radio  group,  including  the  CRRL.  solicited 
this  statement.  It's  a  natural  step,  since  the 
DOC  has  routinely  given  individual  amateurs 
special  authorization  to  operate  on  these 
frequencies. 

Broadcasting  OK 

The  FCC  won't  limit  the  broadcast  time  of 

an  amateur  station  issuing  bona-tfde  news 
butletios,  as  long  as  these  narrowcasts  or 
OSTs  are  directed  only  at  the  amateur  com- 
munity. The  Commission  states  this  in  its  deci- 
sion to  turn  down  a  rule-maktng  proposal  filed 
by  James  Ftsher  K4GF  of  Ocala,  PL.  James 
K4GF  proposed  to  limit  amateur  broadcast- 
ing—"bulletin  mode" — to  ten  minutes  per 
day.  The  FCC's  reasons  for  refusing  the  pro- 
posal: 

-There  is  no  proof  that  the  broadcasts  cause 
sufficient  congestion  on  the  ham  bands, 

-  Bulletin's  serve  the  amateur  community  by 
providing  an  effective  means  of  keeping  hams 
informed  about  their  service. 

Amateur  broadcasts  were  officially  sanc- 
tioned 40  years  ago,  as  the  resuit  of  the  1948 
Docket  i^89l  6,  which  led  to  the  establishment 
of  rules  that  permit  hams  to  issue  one-way 
transmissions. 

W7PH0  Honor 

Bill  Bennett  W7PHO  is  the  first  ham  to 
posthumously  receive  the  Dayton  Amateur 
Radio  Association  '*Radio  Amateur  of  the 
Year"  award.  Bill  is  honored  for  his  years  of 
dedication  to  Amateur  radio,  especially 
DXing. 

Bill's  most  notable  achievements  are  the  cre- 
ation of  the  Western  Washington  DX  Clubt 
and  the  DX  Family  Hour  Net.  He  also  worked 
closely  with  the  ARRL  to  establish  their  outgo- 
ing DX  QSL  Bureau.  Bill  W7PH0  died  at  age 
78  on  December  23rd  in  Seattle. 


900  MHz 


The  FCC  authorized  the  Association  of 

American  Railroads  to  use  six  conventional 
900  MHz  frequency  pairs  for  an  '^Advanced 
Train  Control  System."  These  are  located  in 
the  896-901  and  935-940  MHz  bands.  Al- 
though this  system  will  mainly  be  used  for 
digital  information  on  the  position,  speed,  and 
other  vital  statistics  of  the  train,  it  will  also  have 
voice  capability. 

This  a  good  opportunity  for  equipment  manu- 
facturers to  target  two  markets  at  once.  They 


could  produce  radios  that  will  easily  modify  to 
amateur  use  on  the  33cm  band. 

70cm 
Infringement 

Northern  Hydraulics,  inc*  a  mail-order  busi- 
ness in  Burnsville.  Minnesota,  is  marketing  an 
Amateur  HT  to  use  as  a  no- license  CB  radio. 
The  "Eagle'*  HT  operates  on  the  440-449 
MHz  band.  In  their  Sale  Catalog  #46,  they 
suggest  using  this  HT  for  business  purposes: 
'*A  real  time  and  work  saver  for  surveying, 
construction,  highway,  and  field  work  coordi- 
nating," They  do  state  that  the  unit  is  FCC 
Approved,  but  don't  state  that  any  sort  of  li- 
cense is  needed  to  operate  the  unit. 
Many  hams  have  called  their  toll-free  number 
(800-533-5545)  to  inform  Ihem  that  their  pre- 
sentation of  this  radio  promotes  illegal  use. 
The  company  has  so  far  ignored  complaints. 

Send 'em  In  I 

QHX  readers  may  have  noticed  the  paucity 
of  photos  in  this  column  recently.  It's  very 
simple— we  can*t  print  what  we  don't  have  to 
pfimf 

We  wifl  review  any  graphics  related  to  Ama* 
teur  radio,  however  remotely.  High-contrast 
color  photos  are  preferred.  Send  \n  your  pho- 
tos  for  the  ham  community  to  seef 

ArticlesI 

What's  happening  on  33cm?  Why  does  over 
20  MHz  of  this  band  lay  fallow?  Think  of  the 
possibilities,  especially  for  high  speed  data 
transfer,  on  this  little-used  stretch  of  spec- 
trum t  73  Magazine  is  espec  i  a  I  ty  i  n  te  re  s  t  ed  in 
promoting  use  of  the  33cm  (902-92B  MHz) 
band,  and  intends  to  run  a  theme  issue  on 
what's  happening  on  that  band  in  the  rK>t-too- 
distant  future.  We  are  looking  for  articles, 
reveiws,  and  other  text  items. 
Let's  make  19.2  KB  and  above  digital  commu- 
nrcations  a  reality  for  many  more  hamsf 


Reprints 


If  you  are  interested  in  obtaining  article 
reprints  from  73,  call  or  write  LirKJa  Reneau 
at  73  Editorial,  (603)  525-4201.  Ex.  551. 
Reprints  are  $3  for  the  first  reprint  and  $1 .50 
for  each  addilionaL  Pay  with  cash,  credit  card, 
or  check. 

That's  All,  Folks 

Thanks  for  this  month 's  ORX  items  go  to: 
Westff'nk,   W5Yf  Report,  AM  SAT.  and 

CAREN's  World.  Keep  your  photos  and  news 
items  rolling  in  to:  73  Magazine,  70  Rte.  202N, 
Peterborough,  NH  03458-ri94.  Ann:  QRX 
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It's  possible  to  pass  the  Novi^Btxte  exam 
if  the  examinee  knows  k  at  nffifl  le^^s  than 
5  words  per  minute,  it's  possible  lo  legally 
pass  even  witfujui  knowing  the  entire  Morse 
code*  or  even  mast  of  it,  This  article  tells 
how.  The  leehniqucs  described  here  may 
also  be  useful  for  those  who  are  taking  the 
lest  and  have  actual Iv  learned  the  code,  since 
they  will  virtually  ensure  suceess  on  the  code 
exam. 

In  The  Middle 

I  ;ipproach  ihis  topic  with  some  ircpidation, 
since  I  am  sure  that  I  will  anger  a  number  of 
people  by  showing  how  to  pass  the  exam 
w  ithout  learning  the  code.  On  the  other  hand, 
for  those  in  favor  of  a  no-code  license,  this 
article  will  probably  not  go  far  enough, 
since  it  stilt  requires  sitting  down  and  taking 
the  exam.  Those  iti  favor  of  the  code  exam 
should  console  themselves.  This  technique 
will  mn  work  for  passing  ihc  13  or  20  wpm 
exams. 

Those  in  fyvor  of  no  code  test  at  all:  You 
can  learn  everything  you  need  to  know  to  pass 
the  5  wpm  code  test  in  a  couple  of  hours! 

Test  Farmat 

In  order  to  understand  how  ifs  possible  to 
pass  the  tcsl  without  learning  the  eixic,  the 
aspirant  must  first  understand  the  nature  of 
the  Novice  code  test.  It  consists  generally  of 
ten  fill-in-the-blank  questions  about  the 
content  of  five  minutes  of  QSO-type  C4>de 
transmission.  Five  minutes  at  five  words 
per  minute  is  the  equivalent  of  only  25  five- 
letter  words.  If  all  of  the  characters  transmit- 
ted were  letters,  that  would  be  125  letters. 
But  numbers,  punctuation,  and  prosigns 
count  as  two  letters,  so  the  actual  number  of 
characters  transmitted  in  a  Novice  code  test 
is  really  around  1 10.  With  this  small  number 
of  elements,  the  examiner  doesn't  have  much 
choice  about  what  kinds  of  questions 
to  make  up,  so  they  are  relatively  easy  to 
anticipiite. 

The  text  itself  is  in  a  conversation  (QSO) 
format-  Therefore,  the  first  characters  sent 


make  up  the  station  callsigns  of  the  stations 
involved-^  (His  call)  DE  (Your  callj." 
These  are  repeated  at  the  sign-off,  the  end  of 
the  transmission.  The  lest-taker  can  ulso 
count  on  hearing  the  Readability/Strength/ 
Tone  (RST)  signal  report,  and  most  likely  the 
operator's  name. 

The  FCC  insists  thai  every  letter,  number, 
and  punctuation  mark  be  included  in  every 
lest.  The  Volunteer  Examination  Coordina- 
tors (VECs)  have  so  far  unsuccessfully  tried 
to  talk  the  FCC  out  of  this.  The  FCC  likely 
wants  to  prcvcni  ihc  make-up  of  a  really  easy 
test  that  doesn't  include  the  harder  letters  imd 
punctuation  marks.  Actually,  the  all-charac- 
ter inclusion  works  In  favor  of  the  test  taker 
because  it  makes  it  easier  to  predict  what  will 
be  on  the  exam- 


*'You  can  learn 

everything  you  need 

to  know  to  pass  the 

5  wpm  code  test  in 

a  couple  of  hours!" 


How  are  all  of  the  ten  numbers  used?  The 
callsigns  account  for  three  of  the  numbers 
(because  one  of  the  callsigns  will  undoubted- 
ly be  portable  in  another  call  district,  since 
this  is  about  the  only  way  to  work  in  the 
required  'V"  sign),  and  the  signal  report  ac- 
counts for  another  three  (the  last  of  which  will 
almost  certainly  be  a  9).  The  four  remaining 
numbers  wil!  likely  be  used  for  the  operator's 
age,  temperature,  transmitter  power  in  watts, 
and  the  number  of  years  the  operator  has  been 
licensed.  Since  there  is  so  little  information 
in  a  fwc  word-per-minucc  test  (because  it  is  so 
brietX  if  these  items  are  included  in  the  ctxle 
transmission,  they  will  have  to  be  included  in 
the  fjll-in-the-blank  questions. 


•Callsi! 
•RST  Rl 

•At  least  one  of  the  operator's  names 
•Two  of  three  (jf  the  following:  age,  tempera- 
ture, power*  and  years  licensed* 

Right  away  it's  possible  to  predict  at  least 
six  of  the  ten  questions  on  the  exam.  Seven 
correct  or  better  gives  a  passing  grade. 

Make  A  Grid 

Bear  in  mind  that  most  examiners  allow  test 
takers  time  after  the  code  transmission  to  Oil 
in  any  blanks  and  get  their  test  paper  into 
shape.  The  lime  limit  applies  only  to  the  five 
minute^v  of  the  code  iransmiiiion,  not  answer- 
ing the  10  questions. 

The  trick,  then,  is  to  not  copy  the  charac- 
ters represented  by  the  d its  and  dahs  (dots  and 
dashes),  but  the  dits  arvj  dahs  ihemseivesl 

First,  before  the  icsi  starts,  draw  a  grid  on 
the  cofiy  paper  made  up  of  seven  vertical  and 
thirteen  horizontal  lines.  It's  easiest  to  do  this 
with  a  fulUsi/ed  (8  ^/^  x  11  inch)  sheet  of 
unlined  paper.  This  gives  founeen  rows  of 
eight  squares,  or  1 12  squares  altogether. 

Each  time  a  character  is  transmitted  during 
the  test*  write  down  in  each  grid  square  the 
dits  and  dahs  exactly  iis  heard,  ft's  possible  to 
separate  characters,  because  they  have  longer 
qxaces  between  them  than  the  spaces  between 
dits  and  dahs  within  a  character.  Make  a 
shon  vcnical  stroke  for  a  dil  and  a  longer 
vertical  stroke  for  a  dali.  liVs  much  faster  to 
draw  a  vertical  than  a  horizontal  stroke.  Put 
one  character  in  each  of  the  boxes.  If  the  test 
code  transmission  uses  the  Fa rns worth 
system,  in  which  the  lenersare  transmitted  at 
high  speed  with  long  spaces  between  them, 
the  easiest  way  to  record  them  is  to  w^ait  until 
each  character  is  sent  and  then  make  the 
marks,  if  the  code  is  sent  at  a  straight  5  wpm 
spacing,  it  will  be  easier  to  write  each  dil  and 
dah  as  ii  is  sent.  Don't  convert  the  characters 
into  letters  and  numbers  even  if  you  know 
which  ones  they  are>  because  this  will  slow 
you  down— u'nre  donm  exactly  what  you 
hear. 
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It  will  also  be  usefijl,  though  not  ncc 
lo  make  a  heavier  or  longer  mark  for 
spaces  that  seem  to  irnlicate  the  end  of 

At  the  end  of  the  exam,  write  the  entire 
alphiihet  and  set  of  numbers  (1-0)  down  on 
another  sheet  of  paper.  The  test  taker  docs 
need  to  know  some  of  the  simpler  lettetH.  In 
working  with  someone  who  knew  absolutely 
no  code»  I  found  I  could  easily  teach  him  the 
following  letters  in  about  \  hour:  E,  I,  S,  H, 
T,  M.  O^A.  W,  J,  N,  D.  B.  and  R. 

E  is  the  mc^t  comm(?n  letter  in  text,  and  it 
has  the  simplest  Morse  code  symbol — one 
dit.  The  first  four  letters  of  this  group  can  be 
classified  as  being  similar  lo  e^-thal  is,  they 
are  "*e-ish.'*  Using  the  mnemonic  '*e-ish** 
recalls  the  first  four  letters.  E  is  one  dit,  I  is 
two.  S  IS  three,  and  H  is  four.  The  next  three 
letters  T.  M,  and  O,  are  composed  solely  of 
dahs.  so  they  take  more  oomph  to  write  (get 
it. .  .Take  More  Oomph).  T  is  one  dah,  M  ts 
two,  and  O  is  three. 

Just  use  these  two  simple  mnemonics  and 
translate  the  shon  and  king  strokes  at  (rela- 
tive) leisure  after  the  code  test  transmission. 

The  only  characters  left  to  learn  arc  ntim- 
bers— which  takes  abi^ut  30  seconds-  All  arc 
five  tones  long,  in  a  combination  of  dits  and 
dahs.  They  follow  a  distinct  pattern.  The 
number  one  is  a  dit  followed  by  four  dahs. 
The  number  two  is  two  dits  followed  by  three 
dahs.  This  pattern  continues  to  five,  which  is 
five  dits.  Six  is  a  dah  followed  by  four  dits, 
seven  is  two  dahs  followed  by  three  dits .  This 
pattern  continues  lo  10,  which  is  five  dahs. 

Like  Puzzles? 

Remember,  it*s  not  necessary  to  know 

these  letters  and  numbers  fast— just  be  able  to 
recoil nize  them  on  the  erid  system* 

The  next  step  is  to  write  down  the  symbols 
for  all  the  known  letters  and  numbers  on 
the  alphabet  List.  Now  go  back  to  the  test 
paper  and  fill  in  alt  of  the  Morse  code  char- 
acters that  you  can.  Try  to  see  the  exam 
like  a  cryptogram,  solving  for  the  unknown 
items. 

First  (after  the  repeated  Vs  that  start 
the  test),  the  transmission  will  begin  with 
callsigns,  since  it  is  a  OSO-type  test.  Every 
test  that  Tve  seen  so  far  only  uses  US 
call  signs,  and  they  must  begin  with  N,  W,  A. 
or  K.  All  but  one— K— are  on  the  above  I  ist  to 
memorize.  The  two  callsigns  will  be  separat- 
ed by  the  word  '*DE/'  composed  of  two  of 
the  memorized  letters,  so  the  first  letter  after 
''DE"  must,  again,  be  N.  W,  A.  or  K.  If  a 


1 


X 


one  of  tjiein 

ol  befofr  the 


callsign  ert^'^  ti  a  number 
probably  ywerj,  then  the  s 
number  is  a  ^lant  bar. 

The  single  most  important 
is  the  word  'is.'*  This  is  be 
always  the  case  that  the  wor 
be  the  answer  to  one  of  the 
Thus,  the  following  copy,  "A 
easily  deciphered  as  the  operator's  age*  The 
missing  letter  is  ''G.'* 


rd  in  the  text 

it  is  almost 

r  **ts"  will 

questions. 

lis  26,**  is 


'^  .  .  most  examiners 

allow  test  takers 

time  after  the  code 

transmission  to  fill  in 

any  blanks  and  get 

their  test  paper 

into  shape/' 


Similarly.    ' 'TRANSMITTER   IS 
_ENWOOD/'  answers  the  question  Bboul 


tite  rig  brand.  It  helps  to  b^  familiar  with  the 
names  of  major  Amateur  transceiver  compa- 
nies; ICOM,  Kenwood,  Yaesu,  Heathkit, 
TenTec,  Drake/ R_NN1N_  200  WATTS 
gives  info  on  how^  much  power  the  transmiitcr 
is  running,  atid  deciphering  the  rest  of  the 
message  teaches  the  symbols  U  and  G.  There 
are  a  number  of  other  possibilities. 

The  next  step  is  to  take  the  Iciicrs  you  don't 
know  but  have  been  able  to  decipher  and  add 
them  to  the  alphabet  lisi»  then  carefully  fill 
them  in  wherever  else  they  appear  in  the  text. 
Finally,  it  may  be  possible  to  fill  in  yet  more 
of  them  Isecause  in  the  Novice  lest  there  arc  so 
few  characters.  If  all  numbers,  punctuation, 
and  prosigns  count  as  double,  and  they  all 
must  be  included,  then  the  maximum  number 
of  characters  that  can  be  transmitted  in  five 
minutes  is  109,  There  are  42  ditTerent  num- 
bers, letters,  punctuation  marks,  and 
prosigns.  Thus,  only  69  of  the  characters  can 
be  duplicates,  and  most  of  those  duplicates 
will  be  vowels,  since  alt  words  contain  vow- 
els. Furthermore,  since  the  callsigns  are  re- 
peated at  the  end  of  the  transmission,  this  cuts 
out  about  10  more  characters  as  duplicates. 
Thus*  it  is  highly  unlikely  that  rare  letters, 
such  as  Z,  Q,  and  X  will  be  repeated,  unless 


in  the  callsigns.  The  process  of  elimination 
can  determine  a  few  more  teners. 

Now  see  how  many  questions  you  can 
answer.  With  luck*  one  of  the  caHsigns  will 
contain  only  memorized  or  deciphered  let- 
ters, but  don't  count  on  this.  Thus,  be  pre- 
pared to  answer  seven  of  the  remaining  eight 
questions  correctly.  One  of  the  questions  will 
probably  be  the  name  of  one  of  the  two  opera- 
tors. Two  general  rules  will  help  with  this* 

First,  w  iih  the  copy,  NAME  IS  Bl it*s  a 

sure  thing  the  name  is  BlIU  ami  that  Bill  is  the 
name  of  the  operator  doing  the  traniitniiting 
since  no  one  says  in  a  QSO,  "YOUR  NAME 
IS  BILL/'  Secondly-,  if  there  are  clear! v  two 
names  in  the  text,  it's  a  reasonably  sure  bet 
that  the  first  one  is  the  name  of  the  operator 
being  transmitted  to,  and  the  second  is  the 
name  i>f  the  operator  doing  the  iransmitting. 
In  QSOs,  almost  everyone  says  the  other 
person *s  name  first. 

Another  piece  of  information  that  may 
appear  is  the  operaior*s  license  class.  Lot-jk 
for  words  like  NO_I_E,  _ENERA_ 

or  E TRA  that  n^ay  be  the  answer  to  that 

question. 

Final  Words 

Is  it  possible  to  pass  the  exam  without  actu- 
ally learning  the  Morse  code?  In  nine  out  of 

ten  cases,  yes.  It's  hard  to  imagine  that  it 
would  take  more  than  two  tries  us i rig  this 
technique,  and  again.,  this  is  a  technique  that 
can  easily  t>e  learned  in  an  hour  or  two. 

One  w'ord  of  warning:  This  methtxi  dc^sn't 
prepare  an  operator  to  actually  have  CW 
QSOs.  Real  QSOs  demand  "real-time** 
knowledge  of  the  code,  i  suggest  learning  the 
code  in  e^irnesi,  because  not  only  is  Morse 
code  fun  (once  you  get  your  speed  up  to  15 
words  per  minute  or  so),  but  it  provides  an 
opportunity  to  work  DX  stations  not  available 
on  the  phone  bands.  Also,  since  CW  equip- 
ment is  relatively  ^:*sy  to  build,  it  gives  an 
opponunity  to  experience  the  thrill  of  talking 
to  people  halfway  around  the  world  using  a 
transmitter  that  the  operator  built  himself. 

No  more  excuses.  Don't  tell  voursclf  vou 
can*t  learn  enough  c<xie  in  an  aftemt>on  to  get 
a  Novice  or  Technician  license.  And  it*s  all 
legal! 


Unfortunaieh\  Mr.  Love  passed  a^w  eartier  rhis 
year-  7?i/j  lethmque  und^mhtedfy  wilt  jienerare 
quite  afewhoinitteis  ami  brickbats.  Please  forward 
your  comments  to  73  editorial  offices  rather  than 
deluging  Mr.  tuve  's  family  wiih  nmiL  — £i/. 


];,■ 
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73  Review 


by  Bin  Clarke  WA4BLC 


Yaesu  FT-747GX 


An  affordable  transceiver  for  Novice  and  Extra 


Vaesu  USA 

17210  Edwards  Road 
Cerritos,  CA90701 
List  Price:  $889.95 


For  several  years  each  new  iransceiver 
brought  to  the  market  has  been  more 
complex,  offered  more  features,  and  looked 
more  formidable  than  its  predecessors.  Of 
course  prices  rose  with  each  new  entry,  with 
top  of  ihe  line  radios  going  out  of  sight. 

If  the  dollars  involved  are  not  enough  of  a 
problemn  there  is  no  modern  Iransceiver  built 
for  the  feltow  looking  to  replace  a  Irusly  old 
Drake  or  Heathkit  lube  radio.  No  affordable, 
basfc,  recentty-buift  radio  meets  the  needs  of 
arm  chaif  ragchewmg,  tight  contesting,  or  en- 
joyable DXing...  until  now. 

Well,  Yaesu  has  made  a  stab  at  solving 
these  problems  by  mtroducing  a  new  straight 
forward  transceiver  that  is  full  featured,  excel- 
ienf  quality,  and  simple  to  operate.  They  call 
their  new  radio  the  FT-747GX. 

First  Impressions 

The  FT-747GX  gives  a  lasting  first  impres- 
sion  when  seen  for  the  first  time.  It  only  weighs 
7.25  pounds.  The  radio  is  very  simply  laid  out, 
with  only  20contfols,  15  of  which  are  push*op- 
erated  switches.  The  central  digital  display 
has  black  characters  and  symbols  on  an  arrv 
ber  background  showing  frequency,  mode, 
memory,  VFO,  filter  selection,  and  more. 

The  FT-747GX  looks  so  simple  to  operate  I 
hooked  it  up  and  turned  it  on  without  referring 
to  the  operating  manual.  There  were  no  sur- 
prises or  problems  encountered,  and  opera- 
tion commenced  immediately. 

I  should  note,  however,  that  I  later  read  the 
entire  manual  It  is  very  complete,  loaded  with 
accurate  information,  no  grammatical  errors, 
and  is  easily  understood.  The  manual  also 
contains  numerous  hints  to  aid  the  operator  in 
enjoying  the  radio  in  particular  and  the  hobby 
in  general. 

The  747's  buttons  and  controls  alt  operate 
very  smoothly  The  main  tuning  knob  has 
indents^  and  does  not  free-wheel  like  most 
tuning  knobs,  f  found  this  a  little  disconcerting 
at  first,  but  I  quickly  became  used  to  it. 

Receiver 

The  LCD  digital  display  is  easily  read,  and 
Its  amber  cofor  is  easier  on  the  eyes  than 
some  red  or  green  LED  displays  seen  on  other 
radios.  The  frequency  is  displayed  in  large 
numbers,  while  other  information  (VFO  in  use, 
memory  number,  mode,  scan,  etc.)  is  shown 
in  smaller  characters  and  icons. 

The  SSB  tuning  rate  is  25  hz  per  click  of  the 
main  tuning  knob.  The  frequency  ratio  of  turrts 
is  about  one  turn  to  1 .3  kHz.  Fast  tune  is  2.5 
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Photo  A,  From  of  the  FT-747GX. 


Photo  B.  The  rear  panel  showing  the  part  of 
the  cast  aiuminum  (ranstnitter  chassfS- 


kHz  per  click  and  is  push  switch  selectable. 
The  normal  AM  tuning  rate  is  1  kHz  per  click, 
lOkHzat  the  fast  rate. 

The  747  has  all  the  necessary  fitters  built  in, 
including  a  500  Hz  narrow  CW  filter  and  6  kHz 
AM  filter. 

The  memory  scheme  used  on  the  747  is 
very  straightforward,  not  requiring  mentaS 
gymnastics  to  uso.  Just  dial  the  frequency  and 
push  a  button  There  are  twenty  memories ^ 

To  determine  the  reproduction  quality  of  a 
new  rig  I  always  tune  it  to  the  local  country 
western  station  on  AM  and  listen  in.  The  747*s 
audio  quality  was  excellent.  In  fact,  it  com- 
pared very  favorably  with  my  large  station 
speaker.  The  froni-facing  speaker  has  out- 
standing audio  reproduction,  There  is  no  need 
for  an  external  speaker. 

The  receiver  is  very  quiet,  although  not  as 
quiet  as  a  Ten-Tec  Corsair.  There  is  no  RF 
GAIN  control,  but  a  20  dB  attenuator  is  avail- 
able at  the  push  of  a  switch.  The  747  has  a 
noise  blanker  that  does  very  well  against  the 
woodpecker  and  simulated  ignition  noise,  too. 

The  squelch  is  active  in  alt  modes,  and  is 
utflized  during  scanning.  Memory  scanning  is 
controlled  from  the  mike. 

Transmitter 

Audio  reports  during  SSB  operation  were  all 
good,  with  most  indicating  excellent  quality 


voice  transmission.  All  contacts  were  made 
using  the  standard  microphone  that  Is 
supplied  with  the  radio.  Just  remember,  audio 
reports  are  not  scientific  and  vary  with  the 
receiving  operator's  hearing  and  preferences. 

Semi  break-in  keying  is  a  feature  o1  the  747. 
The  CW  note  received  good  reports  and 
looked  good  on  the  scope. 

The  FT'747GX,  like  most  current  transceiv- 
ers, has  two  VFOs  allowing  it  lo  work  SSB/CW 
splits  and  split  band  operation.  Internal  pro- 
gramming of  the  GPU  prevents  general  cover- 
age transmitter  operation. 

Inside  The  747 

Toots  are  not  needed  to  get  inside  the  747. 
Just  release  a  couple  of  locks,  push  on  the 
designated  pressure  points,  and  the  plastic 
case  slides  off  the  chassis.  The  case  is  com- 
pletely shielded  by  a  metal  coating  on  the 
inside. 

It's  interesting  to  note  that  several  operator 
changes  can  be  made  to  this  radio  without 
opening  it.  These  include  side-tone  volume, 
memory  backup  enable,  and  carder  adjust- 
ments. 

The  most  impressive  feature  of  the  insfde  of 
the  747  Is  the  large  cast  aluminum  transmitter 
housing  that  provides  the  necessary  heat 
sinking  for  the  finals.  It  is  cooled  by  an  internal 
fan. 

Bench  Testing 

To  prove  the  manufacturer's  claimed  speci- 
fications. I  bench  tested  the  747.  No  problems 
were  encountered  and  the  little  radio  did 
everything  the  manufacturer  said  it  would. 

The  following  equipment  was  used  during 
the  bench  check: 

•Leader  LDC  8243  Frequency  Counter 
*Marconi  Instruments  2022  Signal  Generator 
•Hewlett  Packard  606  HF  Signal  Generator 
•Hewlett  Packard  651 A  Audio  Generator 
'Bird  43  Wattmeter 
'Hewleti  Packard  S551B/S51B  Spectrum 

Analyzer 
•Cushman  CE-5  Monitor 
•Tektronics  475  Oscilloscope 

Ail  ho  ugh  the  specifications  check  out  in  a 
laboratory  environment  (see  sidebar),  the 
perlormance  of  most  currently  available  ama- 
teur transceivers  exceeds  the  capabilities  of 
the  human  ear,  propagation,  and  atmosphefic 
conditions-  For  example,  high  sensitivity  does 
little  good  on  75  meters  at  7  PM  when  ail  the 
kilowatts  are  on. 


National  Tower  Company 

P.O.Box  15417  5hawfio«  Mission,  KS.  66215 

Hoyrs  8:30-5:00  M-F  Price  Sybi&ei  to  Change  Without  MoticB 


913-888-8864 


ROHN 


FREE  BASE  STUBS  WITH 
£ACH  BX  SERIES  TOWEft 


?5G 

25A64 

4SG 

45A03&4 

55G 

JBS 

mm 

BX  40 
BX-4B 
BX  56 
BX64 
HBX-40 

HBX-5G 

HDBX-40 

hDB)[-4« 


10'  sectw^ 

model  2  HIT  3  tap  section 

model  4  top  seci«fi 

ID'    ^CtKWii 


model  3  or  4  top  s^iofi 

titrusr  b«inng     

10"  rnast,  2' 0!}     

40 'self  suppening 
46' self  siippoMmg 
W5&\\  suppoMing 
64  sell  supporting 
40  sed  suppoftcng 
48'seH  supporli«ig 


(6  sqlt 

6  sq  It 
6  ^  ft 

10  ^  n 
10  ^  ri 


56  sefl  saipponmy   10  sq  fr 


40  sett  stfpponing  [18  sq  f1 
48  sell  ^iHwiifig  [ifi  &q  ti 

*  eUT  WK  EfSOAL  * 
3/16eHS         500   gafvant/td  7  suan<^ 
t/4EHS  500   03tvam;ed  7  siramj 

HYaAlN/TILeX  ANTENNAS 

Iff  ANTEffNAS  TrtbllHll 


TH3JRS 

TH5MK2S 

THZJWK3S 

TH7DXS 

THfiOlCX 

EXP  14 

{Hi??!) 

1038AS 
lO^BAS 
155SAS 

204BAS 

?05BAS 

MS 

MS 

T3S 

18HTS 
14RMQ 

IZAVQS 

tSAVr/WBS 

IBTD 

2BD0S 

5fiD0S 


3  elemeni  'Junior  Triundeihird' 
5  ctenifint  'TlnundeTbirtl' 
2  eterivent    Tiiynderbird' 
7  elemen)  ^Tnynderbird 
coflMTSion  kn  10  TH7DXS 
t*Vkxw  U  tntund  beam 
30/40  M  Cf3f»y    E^u  1* 


'Long  Jtihn 

"tong  John 
"long  Ji3hn' 
4  elemenl, 
'Long  jQhn 
'Diatovefer" 

converts  7 


3  ttemetit  10  mv 
*y  etemenl  10  (nir 
5  iiemeftl  i^nitr 
?0  meler  . . .     $?99  90 
'  5  element  70  nir  .    ,   . 

■  rotary  dipale  30/40mir 

■  2  etem  40  fnete«  be^m. 
2%  to  3  elerr   (ream 

MunHiirKJ  Verlicito 
Hy-Tawsr    10  Ifii-u  80  mettJ* 
fwf  rm  Iu3  lor  12  AVQJ4AV0  «nO 
IBATV/WB 

[Tip  vffiic^ii 
trap  vertical 

irap 


S56S0 

^00 

173  50 

S133  00 

1136  00 

S16«^ 

S56?5 

$13  50 

S19€  0€ 

$250.00 

S334.50 

S431  50 

$226  &0 

$30S00 

t392  50 

S2S4  50 

$3S4  50 

140  00 
S50  00 
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23SS 


VHF 


214BS 

«4BS 
V2S 
V-3S 
V-4S 
0PG2A 

NR144GRI 
MB144GRI 
HB144IIA0 
BNB6 

ZtSS 
21 S5 


10  rtiTu  W  ifwiers 

10  triru  20  mouvs 
to  mru  40  mefSfS 
vertical    10    thru    80   melers 
Multilund  Daubbeli 

poria&lfi  Sape  dipole  lO'-eo  mei&rs 
trap  do  Libia!  40  and  @0  rti€[er:j  ,  ,. 
Irap  doublet  10  thru  80  melers. 

2  meter  3  immni  deam 
2  Bielef  5  alimprii  bsm. 
2  trnm^  8  etement  b«afn 
i  m^r  14  dement  be^n 

4  f^ftff***?  6  CMlBf  bcsm 

fflHpeaf  gawi  vmaii  13S-T74  MHz 
eofinear  gain  tfcrjical  220  MHi     ... 
cofinftar  gam  venical  430-470  MNi,. 
base,  2  mir   grcrnod  plane  3  dB  . 

VHF  tt  UHF  Mobllii 
ligergtass  2  ftiu   6dB  gain  3/5-^4  ml 
Hy Bander  ?mv  6dB  gain  3/8-24  fnt. 
HySander  2  m&et 
fetriie  h^'^^  '^*  ^0  80  fwrtrs 

ftSCAfl  LMK  ANTBIHA 
?Ctom.  435  MHj 
Complete  CHcaJ  Jm^  system, 


CUSHCnAFT  ANTEMIIAS 

APS  &&9nd  Viwav«  venical 

A3  3  flfement  [ipbarHl  beam 

A743  ?  S  10  MN;  add  on  kit  for  A3    . 

A744  t  &  10  MHz  add  on  kit  for  A4 

4?iaXL  ia  elsment  2  mir,  ?a  fl"  boomer 

A4S  4  etemerl  inband  baam 

AV^  40-10  mtr  vtnicai 

AVS  80-10  irtr  vpfUCal 

ARX2B  2  mtr    Ringo  Amoer' 

ARX4^0e  450  ym     RinoD  Itaraer 

A144-11  144  WH£    11  i&    VHF. 

Al47-n  11  denwid  HS-iiS  UHr   teajm 

A147-32  ??  eteawnt   Pcmef  PacJtei'  

A144'10T  10  eteffieni  2  mtr    Oscar" 

A144-20T  ?0  elemtnt  ?  mir    Oscar 

2^^WB  15  elefnenl  2  mtr.  'Boomer' 

2?0&  17  etemeni  FWl  "Boomer'     ,.,. 

230WB  144-14aMH2.  30  etemert  , 

32  19  igetetnent  2  mir    Boomer 

424B  24  eiemeFit    Boomer      . 

1d-4C0  4  etement  10  mtr     Skywaiker 

15-4CD  4  itemefJt  15  mir     SkywUktt 

20  4CD  4  eiemeni  t4  WHi    SItywaJkef 

HUSTLEU  ANTEKMAS 


4BTV 
iBTV 
&BTV 

noTons 

Alliance 

ALHance 

TELEX 

TELEX 

TtLEX 

TtLEX 

CABLE 

2  laa^-jz 

2-16  &  €  20 


40  10  mtf  vtftical 
80^10  mtr  verlical 
G  band  nap  vertical 


HD73  [10,7  sqH  ] 

AR40  TV,  3  sq  It  . 
CD45-II  18,5  50^1 


f^AM  )V  |15  sq    n  ] 
T2JL  {2D  sq    II  I 


4060     per  l9^ 

4090  -  pef  r{MA 
1 108         R09U  Wrni  B  low  kiss  teiani  pf  toot 
1198        RG8U  Coft^mbia  superliei  lOO* 
1 180         R68U  L9W  loss  100%  tiafflftd  loii  sAietd 
88%  tin  capper  braided  sheiCd   p^r  {act 


u 


a. 


o 

IL 


< 

o 

$!5?00 

S24G  00 

$81  00 

$81  00 

J  175,00 

1344.00 

$94  bO 

ln^  00 

$39  ?5 

$50  50 

S50KI 

ST41  75 

S54  00 

57M0 

S81  00 

1101  25 

S216.00 

1101  2^ 

$81  00 

S124  75 

S145O0 

$3i0  » 

579  00 
S105  00 
S124  00 

$104  00 

j4roo 

CALL 
CALL 

CALL 
CALL 

SO  18 

SO  35 

SO  17 

S3t  OO 

S0.3S 


UnldBII  ftgnnrnf 


5PECIAL 

BC100XL 

S  149.90 

3  Cri  9  band,  aircral 


IgCriOband.aircrati. 
pnorily.  keyboard 
Ic^ck,  iraci^  Eunlng, 
auto  searcn,  juio 
squ^lct^.  scan  delay, 
Ch  tockoul.  lighted 
LCD  display.  direa€ft 
access  »/ AC  adiapl^ 
cter^if  ft  citTy  ease 

BC50Xi 
BC70MLT 

ectooxiT 

BC200KLT 


ecirsxL 

BC^IOXLT 

Bc^eoxLr 

BC580XLT 
8C760XLT 
BC800XLT 


BC145XL..  $92.90 

'b  Ch  ID  band,  pioyr^jinmatjle. 
LiLiiir-in  delay,  review,  priority, 
niemory  backup  Cli  kKkout. 
d^fecl  Cn access,  we^lhtt  searcti 
Erack  tumng.  AC/OC.  oaernal 
spe^er  &  anieni^  jacks 

10  Qt  10  band  w/batt  pxit  cbarger  $f19  90 

20  Ch  10  tjand  hand  naJd 11^990 

100  Ch  n  band    band  neid   aircfaft  5199  90 

390Ch  t?  band  800 MH/  Hand  Nelo  S?K  W 

IE  Ch  11  band,  aircrart.  AC/DC  5159  90 
40  Ch  11  band,  weatber,  aircralt  AC/PC    Si 79.90 

16  Ch  ID  band  mobile  w/ bracket  $99  90 

100  Ch  11  band  mobile,  wedlher.  3ir  $219  90 

100  Ch  \2  band  w^flOOMHf  mobJie  S279  90 

40  Ch  12  bar^d  8DQMHI.  AC/DC  S2J9  90 


^<^eACi^ 


Z45 $119,90  TS2 $269,90 

Ab  Criannei  J  banj,  wva^raan.  75CiUfine112bandaODMHz.M' 
programmable.  45  pre-  cratl  ft  weather  Turbo  Scan*  . 
pfognvmiedOiamisfts.  ser^i^or  bank  scanwiig.  msunt  iMattief, 
4bni» Cipar.  priority,  p^ms-    prqqraflvnabli.  actiisee«  perma^ 

rwnl  bKkup.  dir«<1  access,  with 
AC  «^er  DC  cord  ft  mobile  lit 
bracMt- 


fiefit  bachiH}.  ch  tockoul  sc^ 
delay.  AC/Dc  mm  both  cords 

WXISOO..,.,.....      S209.M 

Hand  held,  55  Cti  fl  band,  m- 
crafL  Cb  lQ<;k0Lit.  scan  delay,  w/ 
AC  adapter /charger  baiiery  pack 
ft  carry  case. 

RANGER 

10  meter  trinscefvef .  25  watl. 
can  tit  pfDffivnmed  10  »iil 
{r4nscw*.SSfl.CW.A*l  Fli. 
piogrwtiflitile  scanmng  futty 
atitonotic  noise  btsnker,  ^V^H. 
7V^W,  I1D 

AR3500. , .  ,$334.90 


REGENCY  LAND  MOBILE 

Olilj-Com.  t  wait./ 2  Ch  2- way. 
ighlweigrfl.  l^attery  operated  pcvtacite. 
w/'tieiiib^  antenna  pia$ic  case  ft  JB^- 
tepfuxm^  Suppled  vMti  4iner9V  li^ 
quency  f5l.6?5. 

$139.90 


HI . .    . .  S199  90 

35Ch  1 1  band  weatfief  ft  airaait, 
AC/OC 


IIC102 


MAXON....$26.95 

iMEidpt  49SA  -  4a  MHt^  FtA  2  WAV  RAINO 
!  ji  jj.  Tree  o^ieration.  vmce  aci^vated 
trari&nii!  up  to  Vf  mile  Bakeries  optional 

Miel    498  $^4.95 

»f^  le^urtis  as  49SA  except  uSes  '^AA'^ 
RHcad  buteries  «nd  oxties  with  baitlery 
charfier 


TENNA  PHASE  III  POWER  SUPPLIES 

P53 .  ,  sis.ao 

Output  1 3  8V  DC  -  3  amp  tonslant  5  amp 
surge,  eteclronic  oveftoad  pratection  w/in- 
stam  auto  reset,  fuse  peolected 

PS4.  Sli-M 

FiillY  reQutaed .  1 3 ,  S  VOC  -  4  «ii|is  tm 
s&ft  *ith  suTge  |»e4ect<>n  owetnad  pat 
teGtion  w/ instant  auto  resei 

re?         , -   - St4.M 

Fully  regulated.  7  amp  constant  JO  amp  surge  capacFr^ 

PS12 ,...  S34.90 

Fully  regulalBd,  10  amp  constant  13  amp  surge,  electronic  Ejveri&ad 
protection  m'/tn slant  aufn  reset. 

FSffl  .    ^ ...,,,.,..,,.-..-"    .  564,90 

Fulty  regulated  ?5  inip  Sur^e  capacity.  13.0  VDC.  20  amp  ttn%- 
tani.  with  meter 

PM5  -   . S71^ 

f^gutaied  4  5-15VDC  25  Amp  oonstim  ?7  amp  afrge  nnsjant  wto 
reset,  duit  meier  fof  curient  ft  vollagi 

P539 smso 

^sm  as  abo^  except.  35  amp  constani.  37  amp  surge  aotusiabie 
Irom  10  lo  15  votts 


^gms 
403 


=^ 


FOUMTA/N  ai  rOUTH 
fan  MCad  BATTERiCS 


•  Automaticafly  erases  memory 
and  rapidly  charges  NiCad 
batteries  up  to  15  Volts. 

•  Allows  batteries  a  long  life 
with  maximum  capacity. 

•  Helps  restore  a  tired  battery. 

•  Full  2  year  warranty, 

•  Cost  effective,  saves  money. 

•  Ponce  de  Leon  never  had  it 
so  good. 


Control  Procfucfc»  Ur>llfnfe^€i,  Inc. 


S  Somerset  Dr..  Coaiesvihe.  PA  19320        i 
I215J  383-6395  ^M 


Electronics  Supply,  Inc. 
3621  Fannin  St.  •  Houstoa  Texas  77004 


COOPER 

INDUSTRIES 


BELDEN 


UI0fN 

9913  low  loss,  solid  center  conductor, 

braid  shield  -ej^celient  product. 

8214  RG8  foam .  , . , 

8237   RG8 

8262  RG-58  c'u  milspec ....... 

8000  14g3  stranded  copper  ant  wjre .  . 

8448  8  conductor  roior cable. 

9405  as  above  but  HD— 2  i§ga,  6  iSga 
8403  Mic  cable  3  condctr  &  shield ...... 


foil  & 
54fl;/ft. 
48c/ft. 
42c/ft. 
59c/ft 
18«yft. 
13eifl. 
35c/tt. 

eocift. 

70c/tt. 
2lC^lt. 


CIRCLE  3at  ON  READER  SERVICE  CARD 


POUClES—MASTEttCAftDS.  VISA  ot  CO.H 
All  prices  FOB  Housfon.  fenas.  except  as  noted 
Prces  subject  to  change  witfiout  notice  sut>ject  to 
priof  sale  Used  gear  sole  prce  refunded  if  not 
satisJjeo  Co^l  onyttme  to  check  status  of  vour  ordef 
Texas  residents  odd  sales  kw 

FOR  MOUE  INFORMATION  CALL 


outside  Texos 

1.800-231-3057 

Texos  and  oytstde  US. 

1-713-520-7300 


CtRC!^  337  ON  RCAOER  SERVICE  CARD 
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NewFL'4UHF 
Helical  Resonators 

Installed  In  Receiver 

Of  FL-4H  Preselector  Unit 


COMPLETE  SHIELDED  RCVR.  ASSY. 
VHF  &  UHF  Receiver  Boards 

SCR200A-VHF  SCR450A-UHF 

•  Totafiy  Advanced  Design! 

•9  Pole  Front  End  FItr.  +  wide  dynamfc  range — 
Reduces  Oveffoad.  Spurious  Resp.  &  Intermod. 

•Sens.  0-25  MV/12dB  SINAO  typ. 

*Sd  -SdB  @  ±  6.5  KHz.  -130dB  @  ±30KHz,  (S  Pol© 
Crystal  +  4  Pole  Ceramic  FItrs. 

•'S  f^eter\  Oi^r\vn\naior  &  Deviaifon  Mtr.  Outputs! 

•Exc.  aadio  quality!  Fast  squelch!  w/0.0005%  Crys- 
tal. ( "Super  Sharp  "  IF  Rm  aiso  avaiL ) 

•  «ew/  30  KHz  8.  W.  tF  FiitBT 
for  High  Spe&d  Packet. 

Complete  Receiver  Assemblies 

*Rcvr.  Board  mounted  in  shielded  housing. 
•Completely  assembled   &   tested,   w/FT.   caps, 

S0239  conn. 
•As  used  m  the  SCR  1 000  Ready  to  drop  inlo  your 

system  f 
•UHF  Rcvf.  Assy.  Now  AvaiJable  w/Super  Sharp  FL- 

4  Helical  Resonators.  Greatly  r^uces  IM  &  "out  of 

band"  interference! 


Spectrum  Repeater/Link 

High  Perfonnance  Boards  &  Sub-Assemblies 

These    are    professional    "Commercial    Grade**    Units— Designed    for 
Brtreme  Environments  (-30  to  60""  C.)  All  Equipment  Assembled  &  Tested. 

FonOM,  2M,  220  MHz,  &  440  MHz 

ID250A  CW  ID 
&  Audio  Mixer  Board 

•improved!  Now  Includes  ''audio  mute" 
circuit  and  "'Emergency  Power  ID" 
option, 

•4  input    AF  Mixer  Jl  Local  Mic  amp. 
•PflOM  MeftKKy— 250  bits/channel, 
•Up  to  4  dirfarent  ID  channels! 
«Mar»y  othef  features.  Factory  programmed. 

CTClOO  Rptr.  COR  Timer/Control  Bd. 

•Comptete  solid  state  control  for  rptr.  COR  ."Hang" 
Timer,  "Time-Out"  TimeCt  TX  local  &  remote  Shut- 
down/Reset, etc 

•tfTcludfls  inputs  &  outputs  for  panel  controls  & 
lamps. 


Power  Supply  Boards 

•SCPt2  12VIX;@0.3AMAX,OUT 

•  SCP51 2  12  VIX:  @  lA  &  5VDC  #  0.4 A  mV 
(MA  total  max.  out.) 

•  SCP512A  As  above,  but  also  w/-12VDCiii  O.IA 


FL-4H 


Receiver  Front-End  Preselectors 

•FL-e:  6HI O  Resonators  wilh  Lo-Nolse  Transistor 
Amp  (2M  or  220  MHz) 

•FL-4H,-  4NI  Q  Hellcat  ftesonstors  &  Lo4M*t  Tr. 
Amp.  In  ihi elded  housing.  (42 CM 70  MHz) 

•Provides  tremendous  rejection  of  ''out*af- 
bend"  signals  w/out  the  usual  losat  Can  often  be 
used  instead  of  large  expensive  cavity  fillers, 

•Extremely  helpful  at  sites  with  many  nearby  trans- 
mitters to  TilterHDut"  these  out-of-band  signals. 


Call  or  Write  for 
Data  Sheets 


I-     ^ 


Plug-irh 
Coding  Card 


TTC300  TOUCH  TONE  CONTROLLER 

•High  perfomiance.  Super  versatile  design.  To  con- 
trol any  ON/OFF  Function  at  a  remote  Site  via  OTMF 
Radio  Link. 

•Uses  new  high  quality  Xtal  Controlled  Decoder  IC. 
w/high  immunity  to  falsing 

•Decodes  a!  1 16  digits 

*3  ON/OFF  Functions  per  Main  Card.  Easily  expand- 
sble  to  any  no.  of  functior^s  w/Expansion  Cards. 

•Codes  quicKly  field  program  mai>le  via  ptug-in  Cod- 
ing Cards.  Many  unique  3^igit  codes  avarlal>ie.  ^k3t 
basically  l -digit  as  witti  competitive  units. 

•  Latched  or  pulsed  outputs. 

•Transistor  Switch  outputs  can  directly  trigger  solid 
State  circuitry  or  relays,  etc.  for  an/  type  of  control 
fuf\ction, 

•Low  Power  Consumption  CMOS  Techoologyt 
5VDC  Input-  Gold-plated  conneaors. 


improved  SCT41  OB 
Transmitter  Assy. 

SCT110  VHP  Xmtr/Exciter  Board 

•  10  Wts.  Output.  100%  Duty  Cycle! 
•Withstands  High  V3WR 

•True  FM  for  exc,  audio  quality 

•Designed  specificiaTly  for  continuous  rptr.  service. 

Very  tow  in  "white  noise/' 
•Spurious  -  75  dS.  Mamnonics-BO  dS. 
•With  .0005%  precision  grade  xtal. 
•BA-30  30  Wt,  Amp  board  &  Heat  $lnk,  3  $ec.  L.P 

filter  ^  rel.  pwr.  sensor. 
•BA75  75  Wt.  unit  also  available 

SCT110  Transmitter  Assembly 

*SCTt  to  mounl&d  fn  shtetded  housing 
•Same  as  used  on  SCR  1 000  h  2000X 
•Completety  assmbld.  w/FT.caps<  S023Sconn. 
•to.  30,  or75Wt.  uniL 

SCT4tOB  UHFTransmttter  Bd.  or  Assy. 

•Similar  lo  SCT110, 10  Wts.  num. 

*  includes  '  'on  board'*  proportional  Xtal 
OscJOven  circuitry  for  very  high  stabldtyf 

•BA^O  40W,  U  HF  AMP,  BD.  &  HEAT  SINK 


ifi?/i/«7t/*ji„y. 


*      4* 


* 


'-^•'^•, 
U 


SCP30  HEAVY  DUTY  30  AMP 
RACK  MT.  POWER  SUPPLY 

1 3.8  VOC  out.  1 1 5/230  in.  50/60  Hz. 
30A  @  70%  du^.  25A  @  100%  duty. 
Massive  30  ib.  Tfansformer  &  Heat  Sinks. 


SOAP  Autopatch  Board 

•Provides  all  basic  autopatch  functions 
•Secure  3  Digit  Access;  1  Aux  On-Off  function,  Audio 
AGC:  Built-in  timers;  etc.  Beautiful  Audiol 
«0/1  inhibit  bd  also  available 
■Wnte/call  tor  details  and  a  data  sheet 

RPCM  Board 

•Used  w/SCAP  board  to  provide  "Reverse  Patch*' 
and  Land'Line  Control  of  Repeater 
•Includes  la^d^ine  '^answering"  circuitry 

Lightning  Arrester  For  Autopatch 

•Gas  Discharge  Tube  shunts  phone  line  surges  to 

ground 

"Handles  up  to  40,000  Amps! 
•The  Best  device  available  to  protect  Autopatch 

equipment  from  lightning  damage.  $17.00  *  S/K 


"When  You  Buy,  Say  73" 


SPECTRUM  COMMUNICATIONS  CORP 

toss  W-  Germantown  Pk,  S9  •  Norristown,  PA  19403  •  (215)  631-1710  •  Telex:  846-211 


aiK^LE  $1  Ofid  READ  Eft  SEfiV»CE  CARD 


Number  S  on  your  Feedback  card 


wo-Tone 
al Encoder 


construction  project 


by  R.R.  De  Jongh  WB  7CPT 


Could  \  build  a  simple-chcap-compact 
encoder?  After  acquiring  sun>e  pager 
pans  from  a  suqilu.s  buy,  I  managed  eo  put 
together  a  working  MINITOR™,  1  searched 
through  my  cryKtal  *'bank'*  to  put  the  pager 
on  a  two  meter  simplex  frequency .  Since 
this  i^  a  tone  and  voice  pager,  it  make;^  an 
excellent  monitor  receiver,  with  0,25j-iV 
sensitivity.  The  lone  capability  also  aroused 
the  builder  instinct  in  me.  The  circuit  is 
a  result  of  several  tries,  and  almost  as 
many  dead  ends.  The  555  type  IC's  juiii  do 
HOC  have  the  frequency  stability  required  for 
the  job. 

Component  or  Choice 

The  XR2206  does  ihe  job  well  and  also  has 
AFSK  capabiiitic^.  This  circuit  is  quite  sim- 
ple. Just  connect  some  pots  to  set  the  A  and  B 


frequencies,  select  a  suitable  range  capacitor 
and  then  supply  Iogiclevelstopin9toselecta 
lone.  I  didnt  use  timers  to  set  tone  limes  and 
to  sequence  the  tones.  Timers  can  be  used  by 
guesstimation.  -4  second  or  soon  the  first  lone 
and  about  the  same  for  the  second  tone.  If  the 
experimenter  decides  to  add  in  a  timing  cir- 
cuit, perhaps  a  556  CMOS  type*  iiy  abtiui  a 
half  of  a  second  on  the  first  and  about  a 
second  or  two  on  the  second  tone.  There 
should  be  a  gap  of  about  100  msec  between 
the  tones. 

Easy  Operation 

The  method  1  used  worked  well  by  holding 
the  speaker  right  up  to  the  mike  or  HT  and 

pushing  in  the  power  switch  with  the  A  en- 
abled. Hold  it  for  a  second  and  then  toggle  the 
tone  switch  to  the  B  tone  and  hold  for  two 


seconds.  Because  the  switch  goes  through  a 
momentary  open,  there's  a  natural  gap  in 
tones. 
Some  pagers  have  a  special  chip  added  in 

their  decoder  that  furnishes  a  * 'group**  alert, 
This  can  be  accessed  by  a  long  con ti nous  B 
tone,  one  over  six  or  more  seconds.  The 
pager  sounds  the  alert  with  a  solid  tone,  in- 
stead of  the  usual  beep. 

Parts  are  not  criticaL  Frequencies  are  set 
with  the  pots  on  pins  7  and  8,  and  the  capaci- 
tor between  pins  5  and  6,  Any  decent  NPN 
transistor  will  do.  The  voltage  used  could  be 
12  or  13.8  volts  as  well  as  9  volts.  The  fre- 
quency may  be  set  with  a  counter  across  the 
speaker  terminals.  If  a  frequency  or  modula- 
tion monitor  is  available,  set  the  deviation  to 
about  ±  3  kHz  with  the  speaker  right  up  10  the 
mike  of  the  transmitter. 


PN22Z2 


TONE    R         lOK 

-  'WV- 


IOOmF 


JJie  xtmple  (wo- tone  sequent kil  encoder. 
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One  mteresting  lest  I  made  was  to  key  down 
the  transmitter  a!  full  power  for  thirty  minutes. 
No  overheating  was  noted.  The  large  chunk  of 
aluminum  does  its  job  very  welt. 

Operator  Comments 

The  very  slow  main  tuning  rale  is  nice.  I  tike 
it  better  than  the  TO  or  more  kHz  rates  found 
with  the  competition.  However,  fast  tuning 
causes  the  unit  to  stop  only  at  2.5kHz  inter* 
vals.  It  won't  do  very  well  for  a  fast  check  of  a 
band.  It  is  only  meant  to  gel  the  operator  from 
one  place  to  another  quickly. 

The  standard  micfophone  has  UP/OOWN 
and  FAST  buttons  for  armchair  tuning. 

The  747  is  ready  for  RTTY,  Packet,  and 
AMTOR  operation.  Howevec,  I  think  that  the 
market  this  radio  is  directed  towards  wifl  find 
more  use  for  the  SSS  and  CW  capabilities. 
The  FM  unit  is  optional. 

The  mode  is  not  selected  by  the  rig;  the 
operator  must  select  tl,  I  thought  this  was  a 
drawback  that  should  have  been  addressed 
when  the  radio  was  designed,  but  others  may 
not  find  automatic  upper  or  lower  sideband 
sefection  a  problem. 

There  is  a  built-in  surge  protector  and  an- 
tenna line  fuse  to  protect  the  receiver  from 
static  discharges.  Other  manufacturers 
should  take  notice  of  this. 

There  is  no  IF  shift  or  PBT  (pass-band  tun- 
ing). One  or  the  other  should  have  been  built 
in. 

The  push  switches  are  well  labeled  and 
easy  to  operate. 

The  switch  labeled  CLAR  is  the  receiver 
clartfier.  The  terminology  is  out  of  place  in 
ham  radio.  Thtnk  of  it  as  RtT  (receiver  incre- 
mental tuning). 

The  cooling  fan  is  very  quiet. 

The  747  has  no  notch  filter,  but  most  of 
those  type  are  difficult  to  control,  I  recommend 
an  outboard  automatic  notc^  filter  such  as  the 
Datong  ANF  (a  favorite  add-on). 

The  747  is  CAT  ready  and  may  be  con* 
trolled  by  a  computer.  It  also  means  the 
Stone  Mountain  Engineering  QSYer  keypad 
will  operate  with  it  (anothef  of  my  favorite 
add-ons). 

Wrap-up 

I  feel  the  747  is  an  excellent  entry  level  rig 
for  new  hams.  However,  more  importantly,  the 
747  fills  the  gap  between  yesterday's  tube 
radios  and  the  expansive  and  complicated 
rigs  of  today.  Any  operator  will  feel  ai  home 
with  it.  and  will  not  be  overwhelmed  by 
complexities.  There  are  Jess  controls  on  this 
little  radio  than  on  most  older  tube  radios  and 
operation  Is  very  straightforward.  No  operator 
intimidation  here! 

Would  I  recommend  the  FT-747GX?  Yes! 
It  has  all  the  necessary  features  of  the  expen- 
sive radios  to  make  it  a  very  capable  transceiv- 
er, yet  the  price  is  remarkably  low.  Don't  be 
fooled  by  the  low  price  and  light-weight  plastic 
case.  The  747  is  a  piece  of  merchandise  with 
excellent  quality. 

Thank  you  to  the  folks  at  the  Electronic 
Equipment  Bank  of  Vienna.  Virginia,  for  the 
loan  of  a  new  Vaesu  FT*747GX,  and  the  use  of 
their  very  complete  test  bench, 


Photo  C.  Notice  the  factory  instaifed  (stan-       Photo  D.  The  targe  box  tike  unit  i$  (he  cast 
dard)  crystal  fitters.  atuminum  transmitter  chassis. 


t 


FT-747GX  Specifications  (as  stated  in  the  manuat) 


General 


Frequency  Coverage 
Receive: 
Transmit: 


lOOkHz  to 

29.9999  MHz 

i3 

1 .9999 

3.5 

3.9999 

7.0 

7,4999 

10  0 

10  4999 

14.0 

14.4999 

18.0 

18.4999 

21.0 

21.4999 

S45 

24'9999 

38.0 

29  9999 

Modes:  SSB/CW/FMJAM  {FM  is  optional) 


Tunmg  Steps: 


Frequency  Stability 

Antenna  Impedance: 
Power  Requirements: 
Dimensions: 
It 


Receiver 

Circuttry: 

IF  Frequencies: 

Sensitivity: 


Squelch  Sensitivity: 


Self*^f!vr^/ 


Image  Rejection: 
IF  Reieclion: 
Audio  Output: 

Transmitter 

Output  Power: 

FM  Deviation: 
Spurious  Radiation: 
Carrier  Suppression: 
Unwanted 

Sideband  Suppression: 
Microphone  Impedance: 


SSe  &  CW  is  25  Hz  (2.5  kHz  fast) 

AM  is  1kHz  (to  kHz  fast) 

FM  IS  12,5  kHz 

±  200  Hz  AM/SSB/CW  ( ±  300  Hz  FM) 

(0  to  40  degrees  C) 

SOQ 

13.5  VDC  at  19  A  maximum 

238  X  93  X  238mm  (without  kriobs) 

3.3kg  (7.25  lbs} 


Double  converston  superheterodyne 

isl  IF  47.055  MHe 

2nd  IF  8.21 5  MHz 

SS6/CWtor10dBS/N 

500  kH2-1  5  MHz  less  than  0  5mV 

1 .5  MHz  arKl  up  tess  than  0  J5^V 

AMfor10dSS/f^ 

500  kHz-1 ,5  UHz  less  than  1  p V 

1 .5  MHz  and  up  less  than  2|iV 

FMfor12cfBSINAD 

above  28  UHz  0:7pV 

SOOkHz'l  .5  MHz  Is  2pV 

1.5  MH^  and  up  is  4|iV 

SSfi/CW  2  2kHz/-6  dB<5.0kHz/-60  dB) 

CW/Narrow  S00Hzf^6dB  tl,SkHz/*60  dB) 

AM  BkHzf^B  m  (l4kHz/-60  dB) 

FM  BkHzIS  m  (19kHz/'50  dB) 

belter  than  70  dB  (1 .6-^0  MHz) 

better  than  60  dS  ( 1 .5-30  MHz) 

4-3Ds 


SSB/CW/FM  100  W  PEP 
AM  25W 
±  ZSKHz 
better  than  -50  dB 
better  than  40  dB 

better  than  50  dB 
500-6000 
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Mt.  Clemens,  Mi  48045 
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CtRCLE  162  ON  READER  S£f?VICE  CAflO 


FELLOW  RADIO  AM  A  TEURS, 

You  Ve  discovered  the  greatest  hobby  In  the  world.  And  73  Amateur  Radio  captures  the  excitement  of  Qmaieur 
radio  like  no  oiJrer  ham  magazine  in  prim  loday .  With  7S .  youMI  have/«/i  di-icovenng  the  ihriitsor  this  great  hobby. 
And  while  you* re  at  ii,  you'll  also  learn  more  aboui  ham  radio. 

Don't  take  the  risk  of  missing  oyi  on  all  73  has  to  offer.  You  can  ha%'e  your  issue  of  73  delivered  to  your  home 
every  month  forjii5.t  S19-97  {12  issues H*lhafs  43%  off  the  cover  price! 

And  with  every  paid  subscription  we'll  send  you  a  FREE  GIFT:  a  great  looking  73  baseball  cap. 

A  home  delivered  copy  of  73  means  you'll  never  miss  out  on  these  tremendously  popular 
monihlv  columns: 
•Construction  projeos:  The  most  homebrew  prD|ecis  onyH^kerf . 
•Produci  reviews:  Belly-to-belly  matchups  of  new  gear* 
•Aerial  View:  Everything  you'll  ever  want  to  know  about  antennas. 
•QRP:  For  low  power  aficionados, 
•  WEATHERSATS;  Get  the  laiesl  fm  on  the  weather. 
•Never  Say  Die:  And  you  bci  I  won't* 

•73  International:  73  AffUiteur  Emtio  li  [he  only  ham  magazine 
wiih  monthly  news  from  every  corner  of  the  world. 


r. 


n  \717  C  I   '  *^'^^  *"  rcceivt;  my  copy  of  73  Amateur  Radio  at  home 
LJ  I  lliiji  every  month.  Please  stan  my  subscripiion  immediaicly: 
J  jeiJ  { 12  isa*es>  for  %1931  and  a  FREE  73  BASEBALL  CAP!* 

Name^ ■ 


Address 
City 


Slate 


Zip 


SUBSCRIBE  TODAY. 

And  remember— with  every  paid  subscripiion 
order,  you'll  receive  a  FREE  73  BASEBALL 
CAP.  and  SAVE 43  «  OFF  THE  COVER  PRICE! 


□  Bill  Me 
I  Account  f. 
DMC 

Signature- 


D  Check  Enclosed 


D  Chargf?  my  credit  card 


I 


D  Visa 


D  Aoaex 


Exp.  Dale 


I 


Offer  vjiIilI  tiir  u  ImUvd  nme  unly ,  Cafudutn  and  forcsgn  surfiicc  onkrs:  S27  per  yeiir  <  12  issue*)  U.S.  fU»^.    | 

Please  alltm  4-6  wccU  for  delivery  offin*!  issue    *f  rce  gifts  are  SCRI  to  paid  suhferifecfs  only 

\1*il  Cuupmi  to:  73  Amm^ur  Itt^ ,  P.O.  B*%  W I .  Farm i n^ddk,  N  Y  I  i 7i7-«31  7876BC 
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and  Code 


Nets 


the  13  wpm  test  by  participating  in  code  nets 

V   i'"Tjy  Bill  Welsh  W6DDB 


"'Sj 


4^ 


^#_  #^ 


One  of  the  best  ways  to  increase  code 
proficiency  is  to  participate  in  code 
neis.  Novice  and  Technician  operators  can 
quickly  pass  the  required  13  words-per- 
minute  General  and  Advanced  code  lest  by 
regularly  participating  in  code  nets. 

Most  nets  sicrvc  their  immediate  area.  Con- 
sequently, the  nct^  listed  in  this  article  are 
aiphabeticaliy  arranged  by  states,  using  the 
two  letter  postal  service  indicators.  Some 
tiets  jusi  serve  one  or  tu^o  counties  in  a  state. 
Consider  operating  in  one  of  the  area  nets 
shown  utter  the  state  nets,  if  there  isn't  an 
active  net  in  your  area. 

The  name  of  each  net  is  followed  by  the 
abbreviated  idenilfication  that  is  normally 
used  on  the  air.  As  an  example,  the  identifica- 
tion code  for  the  New  England  Novice  Net  is 
NENN. 

The  net  frequency  is  slated  in  kilohertz.  No 
one  owns  a  frequency,  not  even  a  regularly 
scheduled  net.  If  the  stated  net  frequency  is  in 
use  by  non-net  amateurs,  the  net  will  be  found 
a  few  kilohertz  above  or  below  the  slated 
frequency. 

The  nei  operators  are  listed  according  to 
the  following  weekly  system:  D  is  daily  (in- 
cluding weekends);  Sn  is  Sunday;  M  is  Mon- 
day:  T  is  Tuesday;  W  is  Wednesday;  Th  is 
Thursday;  F  is  Friday;  and  S  is  Saturday. 

A  Sense  or  Time 

Net  Stan  time  is  shown  in  Universal  Time 
Coordinated  (UTC).  UTC  is  4,  5,  6,  and  7 
hours  ahead  of  Eastern,  Central,  Mountain, 
and  Pacific  Daylight  Savings  Times,  respec- 
tively in  the  Summer,  UTC  is  5,  6,  7,  and  8 
hours  ahead  of  Eastern,  Central,  Mountain, 
and  Pacific  Standard  Times,  respectively  in 
the  Winter.  This  list  was  prepared  showing 
UTC  net  limes,  based  on  summer  {daylight 
savings)  schedules.  Some  nets  shift  their  start 
lime  when  their  local  time  changes  between 
standard  and  daylight  savings  times.  If  a  net 
can  not  be  heard  at  the  indicaicd  lime,  listen 
for  it  one  hour  later  or  earlier,  (as  appropri- 


ate) to  compensate  for  a  possible  change  in 
local  time. 
A  net  staning  time  shown  as  0030  UTC 

(for  example)  would  probably  shift  to  0130 
UTC  during  the  Winter,  when  standard  lime 
is  being  used.  Remember  that  several  states 
do  not  use  the  daylight  savings  system.  Also 
remember  thai  a  net  scheduled  lo  start  at  0300 
UTC  Sunday  (as  an  example)  actually  starts 
Saturday  evening,  local  time.  Some  nets  sus- 
pend  operations  during  the  Sutiimer,  when 
member  participation  is  minimaU 

The  purpose  of  each  net  is  listed  according 
to  the  following  system:  A  is  Area  National 
Traffic  System  (NTS);  E  is  Emergency  Pre- 
paredness; L  is  Uical  NTS,  O  is  Other;  R  is 
Regional  NTS;  S  is  Section  NTS;  T  is  Traffic 
Handling;  and  W  is  Weather* 

The  call  sign  of  the  Net  Manager  is  listed,  if 
it  is  knov^  n,  Any  corresp<^ndence  regarding  a 
net  should  be  sent  to  the  net  Manager.  The 
Novice  band  ctxie  nets  listing  is  an  updated 
list  of  the  one  printed  in  the  December  1982 
CQ  Novice  column.  Every  known  net  Man- 
ager was  asked  (in  writing)  to  let  us  know 
about  the  changes  made  lo  the  listed  data. 
Less  than  one-half  of  the  net  Managers  pro- 
vided confirmation  of  correct  information, 
plus  the  changed  data.  It  would  be  greatly 
appreciated  if  readers  would  supply  correc- 
tions and/or  additions  (in  writing)  to  me 
(W6DDB).  at  2814  Empire  Ave.,  Burbank, 
CA  91504,  Your  ARRL  Section  Manager  is 
an  excellent  source  of  information  regarding 
local  nets;  she/he  is  listed  on  page  eight  of 
each  C5T magazine. 

The  Fehniar)  1980  CQ  Novice  column 
contains  a  list  of  the  three  letter  Q-signals, 
most  commonly  used  by  amateurs  to  make 
statements  and  to  ask  questions.  A  free  copy 
of  that  list  is  available  to  anyone  who  requests 
it  and  supplies  a  self-addressed  stamped  en- 
velope. The  ARRL  also  publishes  a  handy 
reference  card  with  Q  and  procedural  signals. 
Some  Q-signals  apply  only  to  net  operation: 
Those  Q-signals  are  listed  in  this  article  to 


make  it  easier  for  new  amateurs  to  participate 
in  net  operations.  These  Q-signals  were  de- 
veloped by  the  ARRL  specifically  for  code 
net  usage.  They  are  not  intended  to  be  used 
during  casual  (non-net)  on-the-air  conversa- 
tions, nor  arc  they  to  be  used  in  voice  nets. 
Unlike  the  regular  Q-signals,  these  c<x!c  net 
Q-signals  do  not  need  to  be  followed  by  a 
question  mark  when  a  question  is  being 
asked.  See  the  sidebar. 

AL  Alabama  Emergency  Net  D  (AEND) 

3725    0  2330S  N4DCS 

CA  Braille  Instrlute  QRS  Net  (BRL) 

7105    S/Sn  19000  WB6ZPN 

CA  San  Diego  Section  ARES  Net  (SDN) 

3725    S  2330T  N6LYX 

C A  Tuolumne  County  Novice  Emergency 

Net  (TNEN) 

3710   Sn  2230EOT    WB6SLX 

(Serves  Northern  Calilof  nia) 
CO  Colorado-Wyoming  Net  (CWN) 

3715    D  0130S  KB0Z 

CT  Connecticut  Slow  Net  {CSN) 

3720    T/Wrrh/F/S    003DS  WBtGXZ 

CT  CO  Radio  Club  Novice  Net 

28 1 25  Th  OOOOOT       K1  BGl 

CT  Slowf ist  Net 

21150Trrh  0100EOT    N2CYU 

D£  Diamond  State  Slow  Net  (DSSH) 

3735    irrh  0030S         KA3DPR 

FL  All  Florida  Slow  Traffic  Net  (QFNS) 

3714    D  0100S  KA4SIH 

FL  Florida  Medium  Speed  Net  (FMSN) 

3651    D  2130S         W04KBW 

FL  Platinum  Coast  Novice  Net  (PNN) 

28119  W  2330T  KB4GIA 

(Brevard  Counly) 
GA  Georgia  Training  Net  (GTN) 

3718    M/W/F  231 5S  WOMHG 

HI  Maui  Emergency  Net  (MEN) 

7120   T  0700EOT    WKH6H 

lA  Iowa  Code  Net  (ICN) 

3705    TfTh/S  OIOOS  NO0J 

IL  Illinois  Training  Net  (ITN) 

3705    D  0100ST       WBBRFB 
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JN  Indiana  Code  Net  (ICN) 

3705    D  2315S  KW9D 

KS  Kansas  Stow  Speed  Traffic  Net  (QKSSS) 

3735    T/Th/S  0030 S  WOMYM 

K¥  Kentucky  Novice  Training  Net  (KNTN) 

3727    D  OOOOS         KB40Z 

LA  Louisiana  Slow  Net  (L5N) 

3703    hAfJWfTh/F   0D30S  WD5CWK 

MA  Eastern  Massachusett&ZRhode  Island 

Slow  Net  (EMRiSS) 

3715    D  0130/2100  SKA1EXJ 

MD  Maryland  Stow  Net  (MSN) 

3717    D  0030S  KC3Y 

MD  Maryland  Training  Net  (MTN) 

3735    M/T/W/Th/F   0030S  K30RW 

Mr  Kalamazoo  Civil  Defense  CW  Training 

Net 

28l20Th  01  SOT         K80QB 

Ml  Michigan  Novice  Net  (MNN) 

3722    D  0100/2230  SKA8NCB 

MN  Minnesota  Slow  Speed  Net  (MSSN) 

3710    D  2300S  KAflSBY 

MN  Paul  Bunyan  Wiretess  Association  Net 

28133  M  0300L  KC0YG 

MO  Chariton  Valby  Emergency  Net  (CVEN) 

3712   JfTNSu  2330L  W0OTF 

MO  Missouri  Traffic  and  Training  Net 

(MTTN) 

3730  unmrThiffS      2330  skaqsun 

MS  Mississippi  Slow  CW  Net  (MSN) 

3733    MfTWFThlF   OOOOS  KD5TY 

NC  Carolinas  Slow  Net  (CSN) 

3715    O  2300S  AA4WP 

ND  North  Dakota  Slow  Net  (NOSN) 

7145    S  2300T  KO0L 

NE  Nebraska  Novice  Net  (NNN) 

3737AA/inter  D       0200SWDfl)BOX 

7137/Summer 
NJ  New  Jersey  Stow  Net  (NJSN) 

3735    0  2330S  WB2PKG 

NJ  SJowfist  Net 

21150  T/Th  0100EOT    N2CYU 

NY  Mohawk  Valley  Training  Net  (MVTN) 

2 1 1 50  W/F  OOOOOT       KA200B 

NY  New  York  Training  Net 

3720    0  01 300         KA2DQA 

NY  Stowfist  Net 

21150T/Th  01 00  EOT     N2CYU 

OH  Ohio  Novice  Net  (ONN) 

3708    D  2330T  NM8I 

OH  Omik  Slow  Code  Net  (OSCN) 
21110    Th  0200  WD8KAV 

OH  Triple  States  High  Speed  Net  (TSRAC) 

28480  Th  0130L  KA8KQS 

OH  Triple  States  Intermediate  CW  Net 

(TSRACJ 

28480  Th  0100L  KA8K0S 

OH  Triple  States  Slow  Net  (TSRAC) 

28400  Th  0030L  KA8K0S 

OK  Oklahoma  Liaison  Net  (OLZ) 

3705    D  0030S  W5UYH 

PA  Keystone  Slow  Speed  Net 
3730       M/T/W/Th/F   2330OS       KA3NQA 
PA  Lehigh  Valley  Net  (LVN) 

3740    S  2130S 

PA  Triple  States  High  Speed  Net  (TSRAC) 

28480  Th  0130L  KA8K0S 

FA  Triple  States  Intermediate  CW  Net 

(TSRAC) 

28480  Th  OtOOL  KA8K0S 

PA  Triple  States  Slow  Net  (TSRAC) 

28480  Th  0030L  KA8K0S 


Rl  Eastern  Massachusetts/Rhode  Island 

Stow  Net  (EMRIS5) 

3715    D  0130$  N1BHH 

5C  Carolinas  Slow  Net  (CSN) 

3715    D  2300S  AA4MP 

SD  South  Dakota  Novice  CW  Net 

3725    S/Sn/M/T       0100T  KAOUEH 

SD  Walworth  County  Emergency  Net 

3740    Sn  1830ET       W0YMe 

TN  Tennessee  Slow  Net  (TSN) 

3702    M/TA/Vrrh/F  OOOOS  N40ZB 

TX  Crackle  and  Bang  Instruction  Net 

(CABIN) 

3725    M/T/W/Th/F/S        0300    KB5A0E 
TX  Texas  Stow  Net  (TSN) 

3745    D  0100S  KB5A0E 

UT  Utah  Code  Net  (UCN) 

3710    0  02308  NS7K 

Wl  Wisconsin  Novice  Net  (WNN) 

3723    D  OOOOS  N9DGL 

WV  Triple  States  High  Speed  Net  (TSRAC) 

28460  Th  0130L  KA8K0S 

WV  Triple  States  Intermediate  CW  Net 
(TSRAC) 

28480  Th  0100L  KA8K0S 

WV  Triple  States  Slow  Net  (TSRAC) 

28480  Th  0030  L  KA8K0S 

WV  West  Virginia  Novice  Net  (WVNN) 

3730    D  221 5ST       WD8LDY 

WY  Colorado-Wyoming  Net  (OWN) 

3715    D  01 303         KB0Z 


NG4J 


Area  Nets 

East  and  Middle  U.S.A. 

Early  Bird  Net  (EBN) 

3715    D  1100    T 

Eastern  U.S.A. 

Hit  and  Bounce  Slow  Net  (HBN) 

7040    D  1330    T  K2GWN 

Gulf  States  and  West  Indies 

Novice  Gulf  Coasi  HN  (NGCHN) 

21190D  2300   W  KA5ILR 

Marltimes 

Cape  Breton  Net  (CBN) 

3735    Sn  1730    S 

Nationwide 

Planetary  Citizen  Novices  Net 

2inOT/Th  2100    EOT       WA8KFA 

Nationwide 

Transcontinental  Novice  Net  (TNN) 

21110  M  2300    0(QRP)WA2KSM 

New  England 

New  England  Novice  Net  (NENN) 

3720    D  1015    OT         KA1KML 

Northern  States 

Young  Amateurs  Net  (YAN) 

7135    T/F/Sn       2345    OT  KA2KVZ 

Northwest  U.S.A*  and  Bntish  Columbia 

West  Coast  Slow  Speed  Net  (WCN) 

3702    D  0300    EOT       WB7RKU 

West  Indies 

West  Indies  Net  -  Slow  (WINS) 

3710  D      2300  S     KP4DJ 


ONA 
QNB 
QNC 
OND 
ONE 
QNF 
QNG 
QNH 
ONI 

QNJ 

QNK 
QNL 
QNM 
ONN 

ONO 
QNP 

QNQ 

ONR 
QNS 

QNT 
GNU 

ONV 

QNW 

QNX 
QNY 
ONZ 


Special  Q  Signals  for  Net  Use 

*  Answer  in  prearranged  order. 

*  Act  as  relay  between . . .  and  . . . 
All  net  siatlons  copy,  I  have  a  message  for  all  net  stations, 
"  Net  (s  directed  (controlled  by  net  control  station). 

*  Entire  ne!  stand  by. 
Net  is  free  (not  conlrofled). 
Take  over  as  net  control  station. 
Your  net  frequency  is  high. 
Net  stations  report  in'  1  am  reporting  into  Ihe  net. 
(Follow  mlh  a  list  of  traffic  or  QRU.) 
Can  you  copy  me? 
Can  you  copy  .  .  .  ? 
•Transmit  messages  for . . ,  to  . . . 
Your  net  frequency  is  low. 

*  You  are  QHMing  the  net.  Stand  by, 
Net  control  station  is  .  . . 
What  station  has  net  control? 
Staiion  is  leaving  the  net 
Unable  lo  copy  you. 
Unable  lo  copy  . . . 
*Move  frequency  to  .      and  wait  for  . 

traffic  for    . . 

'  Answer      .  and  receive  traffic. 
Foltowjng  stations  are  in  the  net. "  (Follow  with  list ) 
Request  list  of  stations  in  the  net. 
I  request  permission  to  leave  the  net  tor  .  .  .  minutes. 

*  Establish  contact  with    .  .  on  this  frequency.  If  successful,  move  to 
him  traffic  for  ,  .  . 

*Establrsh  contact  with  .  .  .  on  this  frequency,  tf  successful  move  to 
him  traffic  for  .  .  . 

How  do  I  route  messages  for  ,  .  .? 

You  are  excused  from  the  net.*  Request  to  be  excused  from  the  net. 
'Shift  to  another  frequency  (or  to    . .  kHz)  to  clear  traffic  with  . ,  , 
Zero  beat  your  signal  with  mine. 
•for  use  only  by  the  Net  Control  Station  (NCS). 


to  finish  handling  traffic.  Then  send  him 


and  send 


and  send 
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dy  Bryan  Hastings KAIHY 


GGTE  Morse  Tutor 

For  PC  owners  at  any  code  level 


GGTE 

21S81  Summer  Circle 
Huntington  Beach  CA  92646 
Price  Class:  $20 


H 


ow  does  someone  learn  Morse  Code 
without  a  partner? 


Easy  Installation 

Morse  Tutor  is  the  brainchild  of  Warren 
Hoffnung  KF6VV.  This,  the  Version  2.1  pro- 
gram, runs  on  any  MS*DOS  or  PC-DOS  com- 
puter, wilti  as  little  as  128K  of  RAM.  The  print- 
ed instructions  accompanyiRg  the  program 
disk  show  In  detail  how  to  install  Morse  Tutor 
on  either  a  hard  disk  or  floppy.  They  even  give 
a  DOS  batch  program  for  a  hard  disk  system. 
by  which  one  can  run  the  program  with  a  sin- 
gle DOS  command  from  any  directory  (given 
the  proper  PATH  settings).  They  also  show 
how  to  make  a  working  copy  of  the  program. 

Since  PCs  and  clones  have  differeni  inter- 
nal clock  speeds,  such  as  4,77.  6,  and  8  MHz, 
Morse  Tutor  has  a  routine  to  match  the  pro- 
gram timing  with  the  clock  speed  of  the  code- 
leamer's  particular  machine.  This  calibration 
takes  several  minutes  to  perform,  and  is  aulo- 
maticalFy  saved  to  disk— a  proper  calibration 
needs  to  be  done  only  once  for  a  given  com- 
puter. One  caveat:  Don't  put  a  write -protect 
tab  on  the  working  copy,  since  the  computer 
writes  to  the  disk  during  calibration. 

Tale  of  Two  Methods 

Morse  Tutor  offers  the  user  a  choice  be- 
tween two  methods  of  Morse  code  instruc- 
tion^Standard  and  Farnsworth.  The  first 
melhod  keeps  the  dme  elements  between 
**djts*'  and  "dahs/*  characters,  and  words,  all 


in  the  same  propomon,  When  the  sending  rate 
increases,  for  example,  the  time  periods  be- 
tween "dits"  and  *'dahs/'  characters^  and 
words,  all  shorten  proporttonally. 

The  latter— and  increasingly  more  accept- 
ed— method  allows  independent  character 
and  word  speed  settings.  This  is  the  default 
setting.  This  system  recognizes  that  many 
CW  students  quickly  go  from  adding  dits  and 
dahs  together  to  identifying  the  character  only 
by  its  unique  sound.  Curious  evidence  of  this 
comes  from  hams  who  are  unable  to  copy 
Standard  code  m  uch  slower  than  their  present 
level! 

With  the  Farnsworth  meihod,  the  learner 
can  set  the  character  speed  at  the  goat  speed, 
which  means  he  need  not  relearn  a  new  sound 
for  the  same  character  as  his  copy  fate  picks 
up.  Furthermore,  the  listener  need  concen- 
trate only  on  shortening  the  spaces  between 
characters  and  words. 

The  Ctiaracters  Themselves 

Morse  Tutor  first  presents  the  alphabet,  and 
then  the  numbers  1-0,  0,  punctuation,  and 
prowords  (telegraphy-specific  codes),  all  in  t1 
groups  of  foar  characters.  The  first  group  pre- 
sents "A"  C^di-dah"),  and  ^*N'"  ("da-dit"). 
These  simple  dah-and-dit  juxtapositions  clari- 
fies their  different  sounds  to  the  beginner,  "S" 
and  "0"  (^'di-di-dit"  and  "da-da-dah")  are 
sent  in  the  same  group.  The  next  six  groups 
presents  the  rest  of  the  alphab^  in  progres- 
sivety  more  complex  combinations  of  dits  and 


SUPER  PERFORMANCE  RATTERIES 


SUPER  KENWOOD 


BY  POPUUR  REgUEST 
EUPEir  uwmm  p9  zss/pi-zga, 

84  volis.  900ma,  double  the 
capacity  ol  the  PB-3S/PB-26  far 
me  2500/2600/3500/3600  Cha/ge 
uirith  tyi^i  i5e  stdnij4fd  wall 
ctiarger  or  dro^p  m  chaffer  3 
Incbes  high  $B5.tK}* 


SUPER  ICOM 

double  ttve  capacity  of  the  Icom  8P-7, 
5w  OUtlJUl 

SUPER  ICOM  BP  as.  9,6  volts,  1?00ma, 
50%  niord  capacity  than  the  I  com  6P-B. 

Both  are  rapid  bas«  charge  only  or 
slide  in  wall  chargtr  4  inches  high  %?- 
7Sof  BP8S»Q0* 


Inurtilirt 

RtnwiKd  P6  25 

taor 

KenwDOd  PB  ^5K.  f  B  26 

tllJXi^ 

IcDm  BP3 

szaoo' 

Icom  BP'S  IBXinaJ 

l^iDO* 

Exact  rep]3cemeni  FNB-2  Nicad  pacft  tof 


*Add  S30Q  siipciirto  S  hamtfn^  CT  tesiden^ts  atd  n» tax: 

Complete  firfe  of  NICAD  repfacefnerrt  packs  for  Icom,  Kenwood,  Yaesu.  Tempo,  Sarrtec  Azcfen, 

Cordless  Telephones.  Alkaline.  Nicad  and  Cell-Cells.  All  NIGAO  packs  irrdude  a  t  year 

guarantee.  Commercial  Radio  Packs  also  available. 

For  all  your  battery  needs,  write  or  calt  today  tor  a  complete  catalog  Dealer  inQulries  mvited. 


illllllPeMPHCX  inc. 


VfSA 


.11 


149  Palmer  Road  •    Southtxjry.  CT  06488 

634-8132  In  CT  (203)  264-3985 
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dahs,  always  taking  care  to  put  those  with 
similar  (i.e.  easily  confusable)  patterns  in  the 

same  group,  again  to  clarify  them  to  the  stu- 
dent. The  learner  can  select,  however,  the 
group  to  which  he  wants  to  listen, 

Morse  Tutor  presents  each  group  in  three 
parts.  The  first  segment  sends  each  of  the  four 
lesson  characters  five  times,  while  displaying 
the  Ya-screen  size  character.  The  second 
sends  this  group's  characters  randomly.  The 
final  segment  sends  random  words  composed 
of  the  characters.  Segment  Three  in  Lessons 
Two-Nine  sends  words  composed  of  charac- 
ters from  the  first  group  up  to.  and  including, 
the  present.  Like  the  groups,  the  student  is 
completely  free  to  choose  any  segment,  re- 
gardless of  order. 

There  is  a  minor  drawback  in  Segment  Two. 
The  characters  are  sent  in  long  strings,  mak- 
ing it  difficult  for  the  copier  to  compare  his 
copy  with  the  screen  display.  Organization  of 
these  strings  into  short  groups,  say.  five 
characters  tong,  would  ease  copy  verification. 

Also  For  Upgraders 

Morse  Tutor  shines  in  Lesson  12.  Here,  a 
random  QSO  (conversation)  is  sent,  closely 
patterned  off  the  amateur  radio  exam  QSO.  It 
lasts  for  ^en  minutes,  and  car>  be  cancelled 
any  time  before  then.  The  student  can  view 
the  text  on  the  screen  as  it  is  sent,  or  choose  to 
see  it  only  after  the  QSO  finishes  (or  is  termi- 
nated). At  higher  speeds  it  will  even  send  a 
response  QSO! 

Conclusions 

GGTE  Morse  Tutor  Is  a  very  well  thought- 
out  program.  PC  and  clone  neophytes  can 
easily  use  it.  One  could  rely  totally  on  the 
program  after  initialization,  but  I  suggest  also 
reading  the  manual—it's  sprinkled  with  inter- 
esting code-learning  tips.  The  user  is  Jree  to 
learn  CW  by  the  Standard  or  Farnsworth 
method^  set  any  speed  up  to  lOO  wpm.  set  any 
audible  sidetone  pilch,  and  go  through  the 
lesson  groups— and  segments  within  the 
groups — in  any  order.  Rank  t>eginners,  how- 
ever, need  not  be  frightened  by  too  many 
choices.  Tone  pitch,  character  rate,  and  word 
rate  all  have  sensible  default  settings— just 
skip  through  that  menu  and  follow  the  lessons. 

Best  of  all .  Morse  Tutor  replaces  your  Elmer 
in  two  critical  areas— it  chooses  one  of  billions 
of  possible  random  QSO  combinations  to 
send,  making  !hem  impossible  to  predict,  and 
it  lets  you  immediately  check  copy  accuracy. 

Don't  be  tempted  here  by  the  psychology 
that  rates  the  worth  of  a  product  by  its  pnce 
tag.  Morse  Tutor  is,  quite  simply,  a  superb 
value 
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How  to  Improve  Your 

Code  Speed 

Yes,  you  can! 


Not  being  a  high  speed  CW  operator,  I 
still  love  the  mode  and  work  moslly  CW 
on  the  air.  Before  I  went  for  the  13  wpm 
exam,  it  took  a  couple  of  years  of  daily  CW 
practice^  and  then  I  barely  made  it. 

After  several  decades  of  struggling  to  im- 
prove my  code  speed « I  h^ve  discovered  some 
methods  that  worked  well  for  me.  I  will  pass 
those  methods  along  in  this  anicle. 

•  I .  Develop  a  vocabulary  of  words  that  can 
be  recognize  without  copying  the  letters* 

jMany  words  have  a  unique  sound  when 
sent  by  CW.  Try  sending  these  words  briskly 
and  hear  how  ihey  sound: 
cycle  little  remember 
between  field  needed 
beginning  antenna  highest 

There  arc  hundreds  of  words  that  are  easily 
recognized  by  their  rhythm  without  even 
copy  ing  ihc  ieners. 

If  using  a  typewriter,  words  are  often  typed 
by  initiating  a  sequence  of  finger  movements 
controlled  by  a  program  stored  in  the  subcon- 
scious. This  causes  the  brain  not  to  think 
about  the  individual  letters,  It*s  the  same  with 
copying  CW;  it  increases  the  speed  becayse 
of  the  less  work  the  brain  has  to  do.  The  more 
words  that  can  be  recognized,  the  faster  and 
easier  CW  becomes.  By  sending  words  into 
my  tape  recorder  and  playing  them  back,  I 
increased  my  vocabulary  speed.  I  allowed  a 
few  days  for  the  words  to  fade  from  my 
conscious  memory,  and  I  tried  sending  the 
words  a  little  faster  than  my  normal  receiving 
speed.  1  kept  the  spacing  between  words  the 
same  as  in  a  regular  sentence.  This  required 
me  to  listen  to  the  ne.Kt  word  while  trying  to 
spell  out  the  hard  copy  for  the  word  I  had  just 
recognized.  Copying  behind  like  this  teaches 
one  not  to  anticipate  words  from  the  first  few 
letters,  and  to  watch  for  endings  like  **ing/' 
*iy/'  and  '*ed/'  which  change  the  meaning* 

•  2.  Pay  close  attention  to  what  is  coming 
next. 

Of  course,  every  word  can  not  be  recog* 
nized,  so  the  letters  have  to  be  copied  at 
times.  One  of  the  hardest  obstacles  I  had  to 
overcome  was  my  insistence  on  copying  ev- 
ery letter.  If  I  missed  one  lener*  I  would  get 
stuck  thinking  about  it  and  miss  the  whole 
word,  sometimes  even  the  next  two  or  three 
words. 

Copying  Morse  code  is  like  reading  some- 
body's  handwriting.  Often  letters  are  scrib- 
bled illegibly,  but  the  word  can  still  be  made 
out.  When  a  letter  of  code  is  missed,  due  to 


by  Edward  R  Rice  W9NGP 

interference,  poor  sending,  or  a  slight  lapse 
of  concentration,  locus  on  what  letter  is  com- 
ing next.  The  word  can  usually  be  made  out 
after  learning  the  rest  of  the  letters.  If  a  letter 
is  missed,  forget  it.  Never  look  back,  not 
even  for  an  instant. 

To  forget  about  a  character  sounds  easy, 
but  it  isn't.  Amateurs  hate  to  let  go  of  any* 
thing  when  they  perceive  that  it  may  be  re- 
covered. Copying  CW  is/i<^Hlkea  ball  player 
who  bobbles  a  catch  and  reaches  for  it  again 
successfulty.  Once  a  letter  of  CW  is  lost,  it  is 
gone  forever.  And  if  it  is  chased  after,  more 
letters  will  be  lost.  Chasing  after  lost  letters  is 
one  of  the  worst  habits  an  amateur  can  have. 
Never  look  back! 

•  3.  Use  a  tape  recorder  to  review  the  copy 
sent. 

This  step  is  an  easy  one.  because  it  doesn't 
require  any  mental  training.  Simply  record 
the  practice  material  as  it  is  sent,  then  play  it 
back  and  lollow  the  words  on  the  copy.  To 
note  the  places  where  there  is  a  stumble  in  the 
copy,  helps  to  improve  the  receiving  ability. 
Be  a^vare  of  certain  weaknesses  that  cause  a 
combination  to  become  repeatedly  missed. 
Some  types  of  combinations  frequently 
missed  arc  abbreviations,  punctuation,  num- 
bers, or  words  with  '*ie''  arvd  *'sh/'  One 
code  that  always  catches  me  is  the  letter  R, 
used  for  a  decimal  point  in  a  number. 

Using  the  tape  recorder  is  also  a  very  good 
way  to  improve  setKling,  SetKl  text  into  the 
machine  for  10  minutes  and  then,  a  few  days 
later,  replay  the  CW  and  try  to  copy  it.  Many 
irregularities  will  be  found  that  make  sending 
more  difficult  to  copy.  Morse  code  that 
sounds  nearly  p>erfect  when  sending  may  be 
loaded  with  flaws  that  are  only  noticed  when 
copying. 

•  4.  Without  making  a  hard  copy,  practice 
copying  code  mentally. 

With  eyes  closed,  just  listen.  Some  ama- 
teurs can  visuatize  the  letters  moving  past 
their  closed  eyes  tike  watching  a  computer 
readout-  Others,  like  me,  hear  the  words  as  if 
they  were  spoken  by  the  sender. 

This  takes  a  while  to  learn  and  it's  a  little 
difficult  to  get  started.  Code  can  be  easily 
read  if  it*s  been  sent  slightly  taster  than  the 
normal  slow  sending.  lt\s  excellent  practice 
and  makes  rag-chewing  a  pleasure  when  CW 
is  mastered.  Don*t  be  dependent  on  pencil 
and  paper. 

•  5.  Work  with  a  friend  whenever  possible. 
One  reason  why  this  is  so  important,  is  thai 


learning  to  copy  Morse  code  is  a  very  fnis- 
trating  endeavor.  We  all  get  discouraged  and, 
seeing  no  progress,  look  for  other  activities 
which  offer  more  immediate  benefits,  easier. 
But,  fonunately,  when  amateurs  work  to- 
gether, they  do  not  become  discouraged  with 
code  practice  at  the  same  time.  So  one  ama- 
teur is  able  to  help  the  other  to  keep  practicing 
until  his  spirits  are  renewed. 

Psychologists  assure  us  that  the  peritxjs  of 
boredom  and  frustration  are  always  tempo- 
rary. The  interest  and  enthusiasm  will  return. 
When  embarking  on  any  regimen  of  training, 
whether  physical  or  mental,  progress  seems 
to  come  in  spurts.  Before  each  noticeable  im- 
mprovement,  there  are  ** plateaus. 'Tsychol- 
ogists  and  teachers  use  plateau  to  describe  a 
person  who  is  trying  to  learn,  but  nothing 
seems  to  be  happening  despite  continued 
practice.  This  is  when  a  friend  is  needed. 

In  learning  to  copy  Morse  code,  the 
plateaus  are  clearly  observed  at  certain  speed 
levels.  For  most  amateurs,  the  first  one  is 
around  5  wpm,  when  continuous  practice 
yields  no  increase  in  speed.  Tliis  lasts  for  a 
few  weeks,  then  suddenly  the  j^peed  jumps  to 
8  or  10  wpm.  Other  plateaus  occur  around 
15,  25,  and  35  wpm.  It  is  best  to  be  beyond 
the  15  wpm  plateau  when  taking  the  13  wpm 
test  to  overcome  the  stress  of  a  test  situation. 
When  working  with  another  amateur,  don't 
spend  practice  time  sending  to  each  other- 
This  wastes  too  much  time,  unless  a  CW 
keyboard  or  computer  is  available  for  perfeci 
code  and  constant  speed.  Learning  lo  send 
code  is  like  learning  to  play  a  musical  instru- 
ment. Nobody  wants  to  listen  to  someone 
practicing. 

Good  use  for  practice  time  is  achieved 
when  both  amateurs  copy  from  a  receiver  or  a 
machine  and  compare  the  copy  later.  Don't 
work  more  than  one-half  hour  at  a  time.  Two 
one-half  hour  sessions  with  a  break  in  be* 
tween  is  a  good  daily  schedule. 

In  these  paragraphs,  I  have  tried  to  avoid 
making  it  seem  easy.  Learning  Morse  ctxle  is 
very  hard  and  many  who  have  not  succeeded 
will  say  that  it  isn't  worth  theeffon  required. 
But  no  one  who  has  mastered  even  a  moderate 
code  speed*  would  give  up  the  sense  of  pride 
and  pleasure  that  comes  from  CW  contacts  on 
the  air.  There  is  an  empathy,  an  understanding 
between  operators  who  each  appreciate  the 
effort  the  other  has  made  to  develop  the  skill 
required  for  ihcm  to  communicate-  For  me 
this  is  the  best  part  of  amateur  radio,] 
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nding  Loop 


e-brew  project 


For  tracking  spurioi 
source*  or  Tor  liiddcn  iranKmitterluims, 
the  DF  Loop  !S  a  u.sefyl  gadget.  The  design  is 
built  around  a  bandaid  box  and  uses  BNC 
connectors  to  change  the  loop  length  to  work 
on  different  frequencies.  If  the  operator  is 
going  to  use  ilon  only  one  band,  and  flexibili- 
ty IS  not  needed,  the  builder  can  solder  the 
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Figure  L  The  bandmd  tutnng  box. 


race  Cameron  WA4UZM 


hraid directly  to  the  can.  However,  once  oth- 
er hams  arc  aware  of  the  DF  Loop,  Uiey  will 
wish  to  borrow  it,  so  plan  on  building  a  flex- 
ible one  in  advance. 

For  146  MHz,  a  reasonable  lengih  is  34". 
The  tuning  capacitor  will 
resonate  anything  that  is 
close,  so  the  length  is  not 
critical.  Note  that  the 
coax  braid  is  separated  at 
the  top  for  half  an  inch 
or  so, 

I  built  this  one  on  a  four- 
foot  piece  of  screen  stock 
with  an  8'^ "  tee  at  the  top 
to  help  hold  the  RG58. 
With  RG8,  a  tec  is  not 
needed  since  it  is  stiff 
enough  to  hold  a  roughly 
circular  shape  unrein- 
forced. 

In  fancier  models  1  have 
used  broomsticks  and 


IC    TUPHf  — 


Figure  2.  Tfw  DF  Im^p, 


made  a  window  mount  to  support  them,  The 
operator  can  be  as  crude  and  dirty  or  im  neat 
and  fancy  as  he  wishes,  but  the  effect  is  the 
same. 
In  use.  the  operator  must  first  get  close 

enough  to  hear  a  strong 
signal  with  the  regular  an- 
tenna. The  loop  should 
then  be  iaMallcd  with  max- 
imum acceptance  being 
crosswise.  When  the  oper- 
ator gets  close  enough  to 
overload  his  receiver,  he 
should  turn  edgewise  and 
look  foranuIL  If  hunting  a 
broad  or  wandenng  sig- 
nal it  mav  be  better  off  to 

■e- 

use  a  super  regenerative 
receiver.  Modern  ham  re- 
ceivers could  be  too  nar- 
row and  they  may  become 

aggravating  with  constant 
reiuning, 


eoui  TO  *KItvfn 


MASGIORE  ELECTRONIC  LAB. 


Manufacturers  o(  Quality  Communications  Equipment 


Repeaters 
Links 
Remote  Base 

VHF.UHF 
•Receivers 
•Transmitters 
'Antennas 


Standard  and 

Computerized 

Controllers 

Standard  and 

Computerized 

Auto  Patches 

Duplexers 


Hi  Pro  E 


EXPANDABLE  REPEATER  SYSTEM 


•  A  NEW  CONCEPT  iN  REPEATER  DESIGN,  TWE  Hi  Pro  "E"  IS  AN  EXFWNQABLE  REPEATER  WITH  THE  FOLUOWING  FEATURES:  A  BASIC  REPEATER  WHICH  WOULD  IN- 

CLUOe  A  COMPLETE  RECEFV£R,  TRANSMnTER.  COR.  mONT  PANEL  CONTFtOLS  AND  INDiCATDRS.  UDCAL  SPEAKER  AND  MiC  JACK  AND  CAPABLE  OF  FUTURE 

EXPANSION,  ALL  HOUSED  m  AM  EXTBEMCLV  HUGGED.  ENCUOSED,  19^NCH  RACX  MOUNTAStE  CABlNm 

*  THiS  SYSTEM  CAN  BE  EXRWDED  AT  TIME  OF  PURCHASE  OR  CAN  BE  AN  AFTHR-PUFCHASe  AOO  ON  THE  ADO  ONS  ARE— HIGHER  POWEFI.  1 1fl/22CJ  VAC  POWEH 

SUM*LY.  CJENTIHER.  AITTO  PATCH.  OR  COMPUTER  COfSHBOLLEBS   IN  ADDITION  TD  THESE  ADO  ONS  AN  ADDfTlONAi  RECEIVEB  AND  TFlANSMfTTER  CAN  BE 

MOUNTED  INTERNALLY  FOR  USE  AS  CONTROL  LINKS,  REMOTE  BASE  OR  DUAL  BAND  OPERATION,  ETC. 
AN  EKTENSKDN  PANEL  tS  AVAILABLE  FOR  LiXAL  MONITDRING  OF  THE  REPEATER  AND  CONTAINS  ALL  NECESSARY  METERING.  STATUS  LIGHTS  AND  INDICATORS.  ALL 
AOO  ONS  Ane  available  from  THE  COMF^iU^Y  AND  ARE  COMPLETE  INCLUDING  INSTRUCTIONS. 


600  Westtown  Rd. 


MAGGiORE  ELECTRONIC  LAB. 
West  Chester,  PA  1 9382         Phone  (21 5}  436-6051 


Telex  499  0741  MELCO 


WRITE  OR  CALL  FOR  OUR  COMPLETE  CATALOG 


22     73  Amateur  Radio  •  July,  1988 


Clf?Ci£47  ON  READER  SERVICE  CAltD 


=t5 


4i 


COMMODORE  OWNERS!! 

12  VoJt  C64.  VJc20  mobdeypoftatila  power  sup- 
plies. Take  your  computer  on  Ffeld  Day.  Vaca- 
tion, Anywhere  i 

T  2  V  pwf  3u  ppfy         S42.95 
Add  $6  postage/handling 

PACKET  RADIO !! 

Eveiything  you  need  to  get  on  packet  with  your 

Commodore. 

Includes  Digicom '64,  Public  Domain  TNC  emy- 

lator  disk  and  ail  parts  to  build  packet  modem. 

Assembled        7995  DEVCOM 

39  95  336  Joy  a  Loop 

99  95       Loi  Alamos.  NM  87544 
(505)  672-9742 


VHF/HFIul 
Assembled 


J 


CIRCLE  31 1  ON  READER  SERVICE  CARD 


NextDay 


!  \t 


iCali  Tadajf  ^    [Ratttbow  A;!is(?riment 


^tm,  Ada  Qtf.iamho 

SCFPKT 
t  I 


Wt  Skip  Sii^tDay  2md  Dmy  ASAP 
rOO  $23.95  S24.95  $19,95 
20ft  $39,95  S34.95  $29.95 
40©  $49.95  $44.95  $39.95 
SOO  $54,95  $49.95  $44,95 
IdOO       $99.95   $S9,9S    $79.95 


A  niPTinnM  VI^J'  C  /    ah  fwctcns  tipd  Iml  day  air  t  imnriiv  ftuuI. 
/I  n  ( c;  /i  f#  U .^  rr  t? ^  1         p^^^  ^ ^vT^mTghi  aif  tfclivcry  add  SI D. 

^01 )    373-8425       Dcpt  7,  Pnn^  UT  846(J3  1 144 

CIRCLE  SB  ON  READER  SERVICE  CARD 


TMS  MONTH'S  GOODIE  FROM  THE  CflNOV  STORE: 

ICOMIC-47IH 

UlSiDRR 

$945.00 

SIMILAR  SAVI!V(iKON  KK:NWCKJI>,  If'OM, 

VAA-^SU,  in  (JAIN*  KTC.   ALL  L.  i.U. 


ROSS 


COMPANY 


P,0  BOTt  2J4,7&Soulh  Stale  Srr««t  Preston.  rel9^ioS3263 
Teloph&nfi  530a}a52  0830  We  Close  at  2; 00  on  WON.  &  SAT 


CmCUE  254  ON  READER  SERVICE  CARD 


NEW! 

Made  Easy  &  Fun 

Introducing  the  mosi  Comprehensive  and 
Easy-to-Usecode  course  available  todayf 
—MORSE  TUTOR  is  ava(»able  for  IBM  PC. 
XT,  AT,  PS/2  and  compatibles, 

FEATURING! 

*  1-100  word/mmute  code  speeds 

*  Standard  or  Farnswoftfi  modes 

*  Adjustable  coae  freQuency 

*  Over  1  BifJion  possibfe  random  QSOs 

*  Letter,  number,  and  punct.  mark  coverage 

*  Self  calibrating/menu  drive  design 

^  Display  text--wtiile  listening  or  after  copying 

To  Upgrade  or  leam  CW,  Send  check  or  M.O. 
forSl9J5  -$2S&Hto: 


®7£ 


21881  Summer  Circle,  Dept.  MTS 
Huntington  Beach,  CA<  92646 

CA.  Residents  add  $1.20  sales  lax 


Six  Function  DTMF  Controller 


Auto- Kail 
AK-4 


•  Outputs:  2  or  3  latched.  1  or  2  n^DmenTary.  1  limed  and  1 
mdnually  rese\  group -call  la  I  died  for  remote  aJarm 

*  DJfftrirt!  s^An  tor  tumtng  Outpu'lson^off  MOT  \Q^q[t  on  •'nfl  !jke 
most  Others'    *  Wrtirtg  ikfi^m-  reset 

•  4 'digit  acess  code  -  can  use  «  liq  I  down 

*  Multiple  graup'Call  response  •  On- board  ^-amp  retay 


B 


.  S69,95 


fboana>'Ssftj , , , , , 

ivi-i-«d^te«tiedbgdFd)   , ,  S69.95 

AK-4C  (CompieEe  unii  in  meeal  eriElo- 
burji  wiiri  itii/oul  jacks    buiM-m 

^pa^e  el£  K  *  * « * .  S1 39.95 


MoTron 
Electronics" 

695  W.  21st  Ave. 
Eugene,  OR  97405 

CaltToll  Freel -600-339-9058  or(503) 687  2tta 


CIRCLE  127  ON  REAOER  SERVICE  CAftD 


RC-1000 

REPEATER 
CONTROLLER 


From 

Micro 

Computer 

Concepts 


Complete  RX-TX-Phone  Line  Interface 


•Repeater  Control 
•CW  ID 

•  Remote  Base/Tape 

•  Reverse  Patch 
•Pulse/Tone  Dialing 


Autopatoh 
Tailbeeps 
12  V  AC/DC  Oper 
DTMF  Decoder 
90  Day  Watranty 


Wired  &  Tested  w/manual  ...$219.95 

OistiiDuted  by: 

R  a  L  Electronics 

575  Main  St.  /  Hamilton.  OH  45013 

1-800-221-7735 


in  Ohio 

513-868-6399 


vrsA' 


CIRCLE  34A  ON  REAQ£I?  SEF^VICE  CARD 


T 
e 

P 
r 

a 


snap 

-on- 

choke 


ELIMINATES  RF  INTERFERENCE  IN: 

TV'  icis,  Rddiai,  HI  R.  PA  systems,  Tdrphtincs,  VCRi, 
T£:&t  e^tiipmcDl.^  Ellis} 4 f  'UHI  Fire  jiUirm^,  MiJ^flajk, 
Moiuloj'^  Computer^  Tt^dio  auuJ  TV  miioiu^  ^c 

EaSVTO  liSEl:  fits  over  and  i^aps  onto  &matt,  Lat^  and 
rihhoti  cables.  No  need  to  rewire  connccturs.  Umquc:, 
$p[\\  fcrrite  cofc  des^ign  Tits  up  to  RG8U  coax  C4ibliCS. 

WORKS  IN  'COMMON  MODE',  fillers  current  lo- 
ducfd  in  ihc  htiiid  ai  ihltidcd  c^bks  ^nd  ground  vmu&&^ 

Special  fcrrttc  ■utcruJ  cffrctivc  QS  -  200  M  Hi. 

DOES  NOT  VOID  EQL IFMENT  WARJIANTV 

Avaifable from  your  denier 
or  order  mrect  from: 

computeradio 

B(a282,  Pine  Brook,  H3  07058 
Tct  (201)  227-0712 


Packflga  of  4  ctiokes 
with  \nBi.  instnictiDns 

$12.99 


Sgnd  persctifU  theck  with  ord^r.  we  ship  sainr  day  ftnt 
Ciass.  30-diiy  rnotufy  back,  wamutty.  Quunncy  di.\t:titinLt. 


CiftCL£  139  ON  READEl  S£frVtCE  CARD 


CIRCLE  345  OK  REAOER  SERVICE  CARO 


CALL  FOR  ORDERS 

1  (800)231-3057 

1-713  520-7300  OR  1-713-520-0550 

TEXAS  ORDERS  CALL  COLLECT 

FAX  1-713-771-7759 

ALL  ITEMS  ARE  GUARANTEED  OR 
SALES  PRICE  REFUNDED 

New  losm  IC781 ,^^..^,.*t^ _ Trades  wanted 

Kenwood  TH2  ISA.  THgSAT„^ -Trade  in  youf  old  KT 


Kenwood  TS140S.. 


Call  for  (Fade 


New  Kdnwood  TM-22tA,  4SW,  mobile..^.. 
ICOM2aH/TTM 


..,Call 
410.00 


loom  761 

Shure444D „ 

H E I L  e W 1 0  BMm  Mike,  wired  B  pin , 
NEIL  HM5  Desk  Mike... ,„ 

Custicf  afl  1 24' we  (146  MHz}.. 
BoBermir  Hf&^.8K^tQ  vortex ., 

HLSlierG?  144 

.MKT34A 

NEWKLM  1.2-44LBX. 
QS-FiV.  .^.,_..„. 

LflfsenSrtietef  ortgfess  .„ 

AmecoZM,  5/a,  Mag  Mcn^Comp. 

van  Gortton  GSRU.^ . ^_... 

Valor  ABS  mobie , 


2300  00 
56.95 
69  00 
59,00 

33  00 

T25  00 

.119  95 

,399,00 

.129.00 

4i.OO 

4995 

.,^5-00 


Thousands  of  panel  mgiers... 

AerovQX  tOOO  pt/50D  V  feedltirough  caps 
TransfofrnerlgOVPn.JOSOV^A  (Sec  #18 Wife) 
too  rn*cy450V  Axial  Cap  

aSTSP  PL259S)if^fefpta»CAm(rfienoi) .__..__ 
02-6 1  N  M^B  ( Afnpl-enoF} 

Double  Female  UHF 

UGl76RGeX 

GE  61468   ,„. 
3  5002 
GE12BY7A  . 
6MU€      ,-_ 

61^6     :..„ 


44.00 
79.00 
SMS  up  CALL 

...,t.9S 


■  -i  •-*  !■  t- 1  ■  ■ 


50  00 
220 

300 

1  00 

each  .30 

14.95 

140.00 
7.00 

Ceifor»572B.„.. „...._^,., „...._,.^,..,,63.00 

6JB6A  ,...,, , ._ ,.  ,9.95 

8950.  ie,oO 

USED  EQUIPMENT 

Ai  equfviter^  used,  dean,  wtn  90  day  watmtt^  and  30 
dfty  trial.  S<x  mortfis  fui  trade  against  n@ihr  equpmerrL  Sate 
ptK»  refunded  if  not  satisfied 

Cait  lor  latest  used  gear 
(BOO)  231  3057 
GNU  PROD 
TESy3tBTns2mAmfi2Q-l€Qwm^G^As1&  ....S229  00 


M  mcnufn  order  S 1 0  00  MaslBfcard ,  V^A,  Of  C  D  D- AI  prices 
FOB  Hcwstofi.ftjtciepi as  noted  Pncessubtedt&changewrtbaijt 

notice,  tteins  subject  to  prior  sale.  CaR  anytime  to  Chech  ine  status 
ot  your  order  Texas  re£^denls  add  sales  tax  All  items  lull  fac 
iofy  warrarity  plus  Madison  warranty. 

Bird  ar>d  Belden  products  tn  stock.  Call  today, 

tsamm 


Electronics  Supply 


3621  FANNIN 
HOUSTON,  TEXAS  77004 


^^ 


CIRCLE  25  ON  READER  S£»VICE  CARD 


Whik  there  are  nmny  valid  methods  for 
leaching  the  Morse  code,  one  elcmeni 
is  consistent  with  ali—moiivxition.  The  ability 
of  the  insiruaar  lo  maintain  a  high  level  of 
student  panic ip^tion  and  interest  h  es^ntial 
to  the  student *£  future  success  in  mastering 
Morse  code. 

Over  the  years  I  have  put  together  a  series 
of  little  tricks  to  make  learning  the  code  a 
little  more  fun.  The  first  step  is  to  access  the 
academic  and  maturity  levels  of  the  students 
panicipating.  Not  all  techniques  will  be  suc- 
cessful at  all  levels,  so  modifications  .should 
be  made  as  appropriate. 

Get  the  students  actively  involved  imme- 
difilely*  Once  the  code  letters  are  practiced, 
let  the  students  make  up  words  or  short  sen- 
tences reflective  of  the  code  groups  covered. 
The  students  will  listen  more  intently «  since 
they're  waiting  for  the  instructor  to  use  their 
words. 

Content  of  practice  drills.  Peer  prcissure 
is  a  valuable  tool  with  students  of  school  age, 
especially  if  it  is  used  in  a  ptxsitive  manner. 
By  sending  sentences  to  congratulate  sports 
teams  of  their  victories;  individuals  on  their 
efforts  and  accomplishments;  as  well  as  rein- 
forcing positive  character  statements:  will  be 
most  effeaive. 

MLx-up.  Once  all  characters  are  taught. 


send  interesting  mixed  groups.  Items  such  as 
Star  Wars '  R2D2  and  C3PO^  and  rock  groups 
such  as  U2  are  usually  well  received. 

The  fish  bowK  Let  the  smdent^  compose 
words  or  select  the  characters  by  placing  alt 
of  their  suggestions  in  a  container.  When  it  is 
time  for  the  instructor  or  student  to  send,  let 
them  select  the  words,  phrases,  or  sentences 
previously  submitted. 

Contest  time.  Students  like  compeiion  and 
once  they  master  the  fine  art  of  Morse  code, 
have  a  contest  too  see  who  is  the  best.  This 
technique  will  only  be  effective  if  it  is  in  a 
properly  controlled  environment.  Using  pop- 
ular game  shows,  teams  of  individuals  may 
compete  in  modified  versions  of  Password"^, 
Jeopardy™,  College  Bowl,  or  other  high  in* 
terest  games. 

Do  this.  The  students  have  always  liked 
this  technique.  Send  a  short  sentence  request- 
ing the  students  to  perform  some  type  of 
physical  act,  such  as  "blink  your  left  eye/' 
Then  all  the  instructor  has  to  do  is  look 
around  the  room  to  see  who  copied  the  com- 
mand. Begin  with  large  motor  activities,  such 
as  '* stand  up/'  then  refine  the  act.  Even 
seemingly  silly  things,  such  as  *' wiggle  your 
ears*  *  can  be  done  without  too  much  of  an 
uproar.  Once  I  asked  the  class  to  scratch  their 
heads.  One  student  didn't  copy  the  instruc* 


tions  properly,  and  was  a  bit  puzzled.  He 
looked  around  and  saw  everyone  else  scratch- 
ing, he  responded  by  moving  his  chair  away 
from  his  classmates.  An  alternative  would  be 
to  play  Simon  Says,  using  SS  to  save  time 
when  issuing  commands. 

Did  you  hear  the  one  about  * . .  Set  up  the 
class  for  a  punchline.  Begin  a  story  or  joke 
verbally  and  send  the  punchline  in  Morse 
code.  This  technique  will  also  worlc  with  pos- 
itive gossip^  such  as  an  upcoming  dance  or 
pany. 

Maximize  time  avail^le.  Give  the  stu- 
dents as  much  opportunity  to  send  as  possi- 
ble. By  so  doing,  they  become  more  involved 
in  the  learning  activity,  since  it  requires  the 
use  of  more  learning  modes,  such  as  sight, 
sound. and  touch. 

Be  creative.  Give  the  students  an  opportu- 
nity to  communicate  via  the  Morse  code  using 
alternative  means.  Who  says  the  only  way  to 
receive  code  is  via  a  properly  adjusted  Code 
Practice  Oscillator?  Ever  try  sending  code 
via  a  flashlight,  blinking  eyes,  a  bullhorn* 
trumpet,  pen  clicks,  or  pencil  taps? 

Code  only  ilay.  Students  must  communi- 
cate with  each  other  via  Morse  code,  no 
talking  allowed.  Total  immersion  into  the 
subject  fosters  a  variety  of  crcaiive  abbre- 
viations. 
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THE  MOST  AFFORDABLE 

REPEATER 

ALSO  HAS  THE  MOST  IMPRESSIVE 
PERFORMANCE  FEATURES 

(AND  &VES  TH£M  TO  YOU  AS  STANDARD  EQUIPMENT!) 


KIT,  ONLY  $675 
WIRED  $975 
VHFORUHF 


FEATURES; 

•  SEHSJTJVITYSECONO  TO  NONE!      OaAsFET  frofit  9iiif  on  vhf 

models  gives  12dB  SINADot  0.12uV  (vhf)-  ^- 1 5uV  (220).  UHFmodeJ 
0.25mV  std,  0.  luV  with  optional  rielical  resonator  preemp. 
•SELECTtVmr  THAT  CAN'T  BE  BEATr    Both  8-pole  xtal  filter  & 
ceramic  filter  for  >10OdBatonly  ±  12kHz.  Helical  resonator  front 
end  to  combat  desense  &  intermod. 

•CLEANp  STABLE  TRANSMITTER,  up  to  18W  output  Standard;  50W 
with  accessory  power  amplifier. 

•FCC  TYPE  ACCEPTED  for  commercial  high  band  and  uhf. 
*Co4irtesy  be^p,  field-programmable  CWID,  flutter-proof  squetch, 
automatic  frequency  control  to  compensate  for  off-frequency  trans- 
mitters (all  standard  features), 

^ull  ran^e  of  optmnt  available,  such  as  autopatch,  phone  line  or 
radio  remote  control,  sub-audible  tones,  duplexers. 


HIGH  PERFORMANCE  TRANSMITTERS 

&  RECEIVERS  FOR  REPEATERS 

AUDIO  &  DIGITAL  LINKS,  TELEMETRY,  ETC. 


«fM  ecCfTEPS: 

Kits  $99.  W/t  $179.  2W 

continuous  duty.  TCXO& 

xtal  oven  options  available, 

•TA51forliM^6M,2M, 

15i  174,220  MHz. 

•TA4Slforuhf. 

FCC  type  accepted  for  commercial  bands, 

•Call  for  latest  information  on  900  MHz  transmitters. 

•VHF  &  UHF  AMPLIREftS.     For  FM,  SSB,  ATV.    Output  from  10 

to  50  Watts.  Several  models,  kits  starting  at  $79, 


•R144/n22«  FM  RECEIVERS  for  2M. 

150- 174,  or  220  MH2.  GaAsFET 

front  end,  0,12uV  sensilivityl 

Both  crystal  &  ceramic 

filters  plus  helicaJ  resonator 

front  er^d  for  exceptional 

selectivity:  >  100dB  at  ±  12kHz 

(best  available  anywhere)! 

Flutter-proof  SQuelch ,  AFC  tracks 

drifting  transmitters, 

Krt$149.w/tS229. 

•MSI  UHF  FM  RCVR.    SImrlar  to  atxjve.    Tuned  fine  front  end. 

0,2 5uV  sens,    (0.1uV  with  optional  hel.  res.  preamp).   Kit$149t 

w/t$229. 

•R901  FM  RCVR  FOR  90»  MHZ,  Triple^conversion,  GaAs  PET  front 

end,  0,2uV  sens.  Kit  $  1 69,  w/t  $259. 

•UTS  ECONOMY  VHF  FM  RCVR  for  10IVI.  6M.  2M,  220.   Without  hef 

res  or  afc.   Kits  only  $  1 29. 

•Weather  satellfta  &  AM  Aircraft  receivers  also  avail. 


fee  TYPB-ACCEPTED  TRAmMiTTERS  &  RECEIVERS  AVAILABLE 
FOR  HIGH-BAND  AND  UHF.    CALL  FOR  DETAILS. 


Send  $1  for  36  page  catalog  by  return  mail. 

(Send  $2.00  or  4  IRC's  for  overseas  mailing) 

Order  by  phone  or  mail  •  Min  $3  S  &  H  per  order 
>Use  Visa,  Mastercard,  Chech,  or  UPS  COD. 


GaAs  FET  PREAMPS 

at  a  fraction  of  the  cost  o1 
comparable  unitsi 


LNG  -(*) 

GaAs  FET 
PREAMP 

ONLY  $59! 

Wtred/tt&ted 

FEATURES: 

«Very  Low  Ndise:  9.7dB  VHF.  $JBm  UHF 

•HighSafci;  13-2<klB,  depending  on  IreQuericy 
•Wide  Oy nam ic  Ran g«:  to  resist  o ver Foad 
•Stable:  new-type  dual-gate  GaAs  FET 

*  Specify  timmgrBngs  sfesrretf  26-30,  46  56, 
137^150,  i50ir2.  210-23Q.  400-470.  Of 
$00-960hff^ 


LNW-(*) 

MINIATURE 

GaAs  FET 

PREAMP 

0NLY$24/Klt, 

$39wir«d/tett«d 

GaAs  FET  Preamp 

S4fniiar  to  LNG.  exc^t  designed  for  low  cost 
S  small  silt-  Only  S/S^Wje  l'm*l%2irH. 
Easily  mounts  in  many  radios. 

*  Sp&ctfy  tumng  range  desired'  25-35,  35-55* 
55-90.  90120,  120-1^,  250  200,  200^270, 
Qf40O-5O0MHl. 


IN-LINE 
PREAMP 

ONLY  $79/kit^ 

$99  Wlrad/tetttd 

GaAs  FET  Pfeamp  wm  features  similar  to  LNG 
sen^.  eicept  automsticatty  iwitdies  out  of 
line  duHnf  transmit  Use  with  t»se  or  mobi^ 
ifansceivefs  up  to  25W, 

*  Specify  Tuning  r^nge  tJesfred:  120-1  T5. 
200-240.  Of  4O0-SOO  MHz. 


HELICAL  RESONATOR 
PREAMPS 


Low-noise  prearrps  witfi  helical  resonators 

reduce  trrtBrmod  &  eroftfi^^Miul  inteffer  ence  in 

crrtrcaiappiicatkwTS. 

liOOEl  HRA^*),  $49  vhf.  $84  \M. 

'  Specify  tuning  /vnge  desired  143- 150,  1 50- 
158.  153  162,  162  174.  213  233.  420^450, 
450^65.  or  465-4  75  MH^^ 


HIGH-SPEED 

DIGITAL  RF 

LINKS 


You've  waited  a  long  time  for  a 
simple,  re  liable,  low-cost  9600 
baud  PACKET  NETWORKING 
system.  Now  yoiiVe  got  it!  Our 
new  MO-96  MODEM  and  direct 
FSK  Transmitters  and  Receivers 
for  220  or  440  MHz  interface 
directly  with  most  TNC  s.  Fast 
diode  switched  PA's  output  15 
or  50W.  Call  for  coiiipl#ta  Info 
on  the  right  system  for  yoitr 
application. 


ACCESSORIES 


•COR-3  Kit.  Control  cKts  and 
audio  mixers  needed  to  make  a 
repeater.  Tail  &  time-out  timers, 
local  spkr  am  pi,  courtesy  beep 

•CWID  Kit.  Held  progranrrmable. 
timers,  the  works  ........  $59 

«TI>-2  DttAf  DECODER/ 
CONTROLLER  Kit.  Full  I6digits< 
switches  5  functions,  loll  call 
restrictor,  programmable,  much 
more.  Great  for  selective  calling 

too? $79 

«AP-3  AUTOPATCH  Kit.  Use 
wit?i  above  for  repeater  auto- 
patch.  Reverse  patch  and  phone 
line  remote  control  std.  .  $79 
•AP-2  SIMPLEX  AUTOPATCH 
TIMINO  BOARD  Kit  Use  with 
above  for  simplex  autopatch 

•MO-202  FSK  DATA 
MODULATOR  Kit.  Run  up  to 
1200  baud  digital  signals 
through  any  fm  transmitter  with 
full  handshakes.  Radio  link 
computers,  telemetry  gear, 

*DE-202  FSK  DATA 
DEMODULATOR  Kit  for  re vr  end 

^J*  I        ill    IrV  Ld,.       JiBajBBB-a        >'■■■■  Btii  ^i^J  V 


RECEIVING 
CONVERTERS 


Input  Rinffl    Output 


i"  »  * 


t**'l*a 


VHF 
MOPfLS 

Kit  less  C^$« 
Wired  wr/caEe 

UHF  MOOELS 
RMlHtCiit 


169 
HI 


S^  c^tMi&g  fpr  fvli  tin*  of  2^  tfanimittlng 

con¥9ft€rs  (or  vhf  it  uhf.  Hits  onfy  $  79. 

Ufwar  A/npfftfars  mvsH.  up  to  SO  w. 


Our  «  25th  Aftnlvdrsary 


mironics,  inc. 

eS'JMOUL  ROAD*HlLTON  NY  14468-9535 
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Humtser  12  on  your  Feedtwck  card 


:  Hornblower  2 


erDTMF  decoder 


j&M^ax  Adams  W5PFG 


The  Rea?ion 

Hornblower  does  more  than  just  blow 
horns.  OriginaJiy,  a  DTMF  coded  system 
was  conceived  to  allow  remote  control  of 
household  features,  such  as  lighting,  air  con- 
ditioning and  hoi  water  heating.  1  wanted  this 
because  I  was  a  field  service  representative 
who  travelled  with  his  wife  away  from  home 
for  up  to  eleven  months  at  a  time!  There  was 
the  big  worry  that  the  house  would  be  broken 
in  to  during  our  long  absences! 

''OM,  why  not  build  a  Hornblower?'*  To 
my  wife,  OM  means  Old  Monkey. 

So  off  1  set  to  do  just  thai.  Read  on  to  find 
out  about  it. 

The  Original  Hornblower 

Hornblower  One  (MB- 1)  used  a  12-volt 
SSI201  IC  interfaced  to  Ma  Bell  wires.  When 
called^  the  home  phone  would  ring  one  time, 
then  becom^  silent.  HB-1  needed  to  recieve 
some  DTMF  within  five  seconds  before  it 
hung  up. 

So,  while  at  the  airport  on  the  way  home,  I 
drop  a  quarter  and  phone  home,  plus  some 
HB*l  DTMF  codes.  Code  A6024A  turns  a 
nice  25*watt/0J|iV,  200-foot  DB-24  re- 
peater on.  Code  B6025B  turns  it  off.  Code 
6025  turns  bedroi>m,  bathroom  and  front 
porch  lights  on  and  rings  the  door  bell  once 
every  60-seconds.  Code  6027  turns  air  cool- 
ing conditioning  on,  or.  Code  6029  turns  air 
warming  conditioning  on.  Code  2406  resets  it 
all  to  off-  Later,  within  repeater  range,  sever- 
al 'Tun-and-game''  DTMF  codes  encourage 
unwarned  intruders  to  not  be  home  when  CB 
(my  wife)  and  I  arrive. 

Homblower's  range  of  uses  is  limited  only 
by  the  user's  imagination!  HE- 1  was  mas- 
saged into  Hornblower  Two — a  more  ad- 
vanced DTMF  controller. 

Hornblower  Two 

Hornblower  Two  consists  of  three  basic 
modules:  a  DTMF/ 1-16  decoder,  a  Window 
Gate  (WGk  and  a  Coded  Relay  Latch  (CRL), 

DTMF  codes  are  sequentially  selected  by 
pressing  keypad  switches;  (Figure  2),  or  se* 
lecting  automatic  programmable  memoi^ 
circuits.  A  fourHJigit  DTMF  code  sequence 
uses  the  first  three  digits  as  device  idemifica- 
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Figure  i.  Hornhhwer  Functiofml  Block  Diagram. 
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tion,  and  the  founh  digit  for  the  ON  function. 
An  OFF  function  requires  the  same  three 
digits  for  device  identification,  and  a  differ- 
ent founh  digit  to  reset  the  associated  device. 
Star  (*)  and  pound  {#)  DTMF  signals  are  not 
used  for  Hornblower  codes.  These  are  re- 
served for  "'open''  autopatch  use.  Four*digit 
DTMF  sequences  provide  11*340  usable 
control  codes.  Two  typical  codes  are: 

1234  Device  ON,  1235  Device  OFF 

Repeating  digits,  such  as  1123,   1223, 

1222,  etc.,  will  work,  but  the  repeated  digit 
"falls  through,"  reducing  dialing  security  by 
a  digii  or  more. 
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Figure  2.  4"*  x4"  Keypad  DTMF  Frequencies. 
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Figure  3.  Hornblower  Signal  Flow  Diagram. 

HomWower's  DTMF/ 1 -16  decoder  mod- 
ule uses  three  integrated  circuits:  an  SSI202 
DTMF  decoder,  a  CEHOOl  Strobe/Enable 
circuit  and  a  CEM5 14  onc-of-sixtecn  demulti- 
plexer. See  Figures  4  and  12-  Radio  receiv- 
ers, telephone  lines,  and  photo-optical  sys- 
tems can  supply  the  audio  frequency  signals 
containing  DTMF  information.  DTMF  re- 
ceiver, UlOl,  uses  a  3.57  MHz  color-burst 
crystal  to  provide  a  stable  reference  **clock 
signal*'  for  lOTs  decoding  and  logic  timing 
circuits.  UlOl  processes  the  incoming  infor- 
mation, and,  when  DTMF  signals  are  detect- 
ed, logic  (hexadecimal  format)  signals  are 
applied  to  a  four-line  output  bus  circuit.  Ap- 
proximately 7  |Js  after  data  representing  the 
received  DTMF  is  present  on  U  lOTs  output 
bus,  a  logic  high  (1)  signal  appean»  as  a 
DATA  VAUD  (DV)  output.  DV  triggers  a 
otie-shoi  circuit,  which  provides  Enable  (EN) 
and  Strobe  (STRB)  logic  signals  to  a  one-of- 
sixteen  demultiplexer.  A  sixteen  line  Tone 
Data  (TD)  bus  includes  logic  high  pulse  rep- 


resentation of  received  DTMF  1  through  0, 
A,  B,  CD,*  and  #  data. 

Hornblower  uses  two-input  passive  AND 
gates,  which  provide  ENABLE  (EN)  and 
TONE  DATA  (TD)  input  to  WG  and  CRL 
modules,  (Active,  two-input  AND  gate  ICs 
could  be  used,  however,  because  of  single 
sided  circuit  board  layout  and  "learning 
curve'*  considerations*  I  decided  to  use  the 
'*oldie  but  gocxiie''  diode/ resistor  '* wired 
AND"  gate).  The  AND  gate  and  NOR  gate 
schematic  symbols  and  truth  tables,  shown  in 
Figures  5 A  and  5B,  help  clarify  Hornblow- 
er's  operation. 
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Figure  4.  DTMF/ 1 -16  Module  Bhck  Diagram 
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Figure  SB.  Twi^-lr^pia  NOR  Gate  Schematic  Sym- 
bols and  Truth  Table. 

Low  current,  CMOS  two-input  NOR  gat^ 
are  used  as  conventiona!  one-shot  Window 
Gate  (WGJ  and  flip-flip-flop  Coded  Relay 
Latch  (CRL)  circuits. 

Each  WG  includes  a  passive  two-input 
AND  gate  and  a  1-shoi  timing  circuit.  S^! 
Figure  6B.  According  to  the  iniih  table 
shown  in  Figure  5A,  AND  gate  input  A 
and  input  B  must  be  logic  high  (1)  for  out- 
put C  to  be  logic  high.  One  input  of  a  pas- 
sive AND  gate  can  be  left  disconnected »  or 
"'floating''  lo  a  logic  high  condition,  which 
enables  logic  high  activity  on  the  remaining 
input.  Likewise,  one  input  of  any  AND  gate 
may  be  either  switched  manually  or  logic 


control  led  to  enable  logic  activity  on  the 
other  input.  One  AND  gate  input  of  Horn- 
bbwer*s  first  window  gate  is  left  floating, 
which  enables  the  remaining  input  to  accept 
the  first  Tone  Data  pulse  of  the  DTMF  code 
sequence. 
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Figure  6A^  Dual  Window  Gate  Block  Diagram. 


>sy-*- 


-tyi-i4 


TOf«    DrtTrt 


«0I  * 


Figure  6B.   Typual  Dual  Window  Gate  Module 
Schematic  Diagram, 

A  logic  high  pulse  applied  lo  Ul-2  (Figure 
6B)  causes  a  logic  low  (D)  to  U 1  -5.  Previous- 
ly U 1-4,  being  logic  low,  discharged  capaci- 
tor CK  causing  (Jl-6  to  be  held  logic  low. 
According  to  the  truth  tabic  shown  in  Figure 
5B,  logic  high  to  Ul-5,  when  Ul-6  is  logic 
loWt  causes  Ul-4  and  Ul-2  to  become  logic 
high.  A  logic  high  to  Ul-2  causes  the  circuit 
to  "bich-up**  and  allows  U I -4  to  provide  CI 
a  charge  voltage  source  at  a  raie  controlled  by 
R2.  CI  conilnues  charging  until  UIB*s  logic 
high  threshold  is  reached;  Ui-4  (and  Ui*2) 
then  change  to  logic  low,  restoring  (resetting) 
WG  to  its  original  condition. 

Capacitor  CI  discharges  through  resistor 
R2,  when  U I  ^  is  logic  low,  at  approximately 
the  same  rate  used  during  its  charging  inter- 
val, KShould  quicker  circuit  recovery  ume  be 
desired,  R2  may  be  parallel  connected  with 
resistor  R3  and  diode  D3,  This  reduces  cir- 
cuit resistance  from  that  of  R2  to  approxi- 
mately that  of  R3.  thereby  discharging  CI  at  a 
faster  rate. 

Window  Output  1  (WOl)  becomes  logic 
high,  during  discharging  interval  enabling 
the  circuit  to  accept  the  next  TD  pulse  input. 
A  TD  pulse  input  to  the  second  window  gate, 
after  completion  of  the  enabling  WO  period* 
will  not  initiate  the  second  WG.  Likewise, 
when  the  correct  TD  pulse  arrives  during  the 
first  WG  enabling  interval,  the  second  WG 
becomes  active,  providing  an  enable  to  the 
next  circuit. 

The  user  can  connect  several  WGs  ^*in 
series.''  Each  WG  adds  an  additional  code 
digit*  thereby  increasing  dialing  security  and 
total  number  of  usable  codes-  The  last  WG 
enables  a  Coded  Relay  Latch  circuit  (CRL), 
shown  in  Figure  7A. 

Two  passive  AND  gales  and  one  2-input 
NOR  gale  are  used  tor  each  Coded  Relay 
Latch  (CRL)  circuit.  See  Figure  7B.  A  single 
WG  logic  high  (WO)  output  enables  (EN) 
each  AND  gate. 

A  Tone  Data  Set  (TDS)  pulse  applied  to  Dl 
causes  UlC-9  (Figure  7B)  to  become  mo- 
mentarily high.  According  to  the  NOR  Gate 
logic  table  (Figure  5B)»  when  UlC-8  is  low. 


UlC-lO,  and  UlD-13,  through  resistor  R6, 

becomes  low  when  the  TDS  pulse  occurs, 
UlD-12  is  held  logic  low  (via  D4*s  circuit) 
due  to  no  TDR  pulse  at  this  lime  and  therefore 
U lD\s output  (U ID- i  1) and  U lC-8.  through 
resistor  R7,  becomes  high»  "flipping^*  the 
latch  circuit  ON. 
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Figure  7A.  WG/CRL  BliHrk  Diagr^jm. 

The  base  of  trans  is  tor  Ql  is  forward -biased 
when  Ul  D- 1 1  becomes  high,  causing  its  col- 
lector-to-emitter  (C-E)  circuit  to  saturate. 
Low  (saturated )  resistance  of  Q  I's  C*E  caus* 
es  relay  Kl  to  energize,  thereby  switching 
KTs  common  (C)  contact  from  Normally 
Closed  (NC)  to  Normally  Open  (NO)- 
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Figure  7B,  CRL  Schemarrc  Diagram, 

Qi*s  collector  and  emitter  connections 
(with  jumper  JUl  removed)  are  wired  to  card 
edge  connections  QC  and  QE,  respectively. 
This  allows  Ql  to  be  connected  to  a  larger, 
high  current  transistor  in  what  is  known  as  a 
Darlington  Pair.  See  Figure  7C.  The  use  of  a 
higher  current  switching  transistor  permits 
control  of  larger  relays »  which  require 
greater  mechanical  power  to  operate  their 
contacts. 

PD  becomes  forward- biased  when  Ql 
(and/or  its  associated  high  power  exter- 
nal transistor)  is 
switched  OFF,  there- 
by shunting  a  high 
voltage  spike  created 
by  KTs  collapsing 
magnetic  field.  Pro- 
tective diode  PD, 
when  used  with  exter- 
nal relays^  should  be 
located  at  (directly 
across)  the  external 
relay's  coil. 

System  wiring 
(Figure  8)  and  all  oth- 
er components  used 
for  my  prototype 
Hornblower  Two  are 
mounted  in  a  2  x  3  x 
5-^A  inch  aluminum 
enclosure.  10-  I  5 
VDC  power  operates 
K501  andIC50Ua5 
VDC  regulator, 
which  provides  pow- 
er to  a  DTMF/1-16 


Figure  7C.  Power  Relay  Wiring  Diagram. 

decoder  module  and  a  4-digit  Coded  Relay 
Latch  mtxlule.  The  internal  (or  external) 
speaker  is  connected  directly  to  the  DTMF 
source,  when  power  switch  S501  is  OFF. 
RS02,  a  !^-wan  resistor,  serves  as  an  audio 
source  dummy  load  when  Hornblower  (HB) 
operation  is  select llI  and  the  unit  is  inactive. 
Relay  K5QI  is  energized  by  a  single  transistor 
(Q 1 )  located  on  the  CRL  module.  One  section 
of  K501  switches  the  audio  source,  from 
R502.  to  the  speaker  circuit,  when  the  unit  is 
active,  allowing  source  audio  monitoring 
AUTO  RESET  is  used  to  prevent  Hornblow- 
er resetting  and  continuous  '*horn  blowing. 
CRL  Manual  Set  (MS)  and  Manual  Reset 
(MR)  panel  switches  provide  local  control  of 
each  device,  without  use  of  DTMF  codes. 

Additional  control  functions  can  be  added 
to  one  DTMFy  1-16  decoder  module  and  each 
WG  output  may  be  connected  to  several  W-'G 
and/or  CRL  modules.  The  first  W^G  enable 
(EN)  input  is  left  * 'floating''  Oogic  HIGH) 
for  normal  diaUng  code  operation,  or  may  be 
switched  to  ground,  thereby  disabling  all  as- 
sociated (subsequent)  functions, 

Hornblower  code  coordination  should  be 
developed  for  each  geographical  area.  Dial- 
ing security  is  enhanced  by  use  of  **dummy** 
digits,  or  extra  digits  provided  by  additional 
window  gates.  11.340  unique  four-digit 
codes  are  available— adequate  for  most  areas. 
!  suggest  ihc  following  system  for  assigning 
four  digit  codes: 
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Figure  S.  Hornblower  system  wiring  tf tag  ram. 
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Breakdown  of  Hornblower  Code  t234: 
First  digit  =  Number  One  of  ten  geograph- 
ical areas. 
Second  digit  =  Second  of  nine  groups  m  area 

ICMK). 
Third  digit -Tliird  of  nine  individuals  in 
group  2,  area  1000. 
Fourtli  digit  =  Fourth  of  nine  functions.  3rd 

individual  in  group  2,  area 
1000. 

Figure  9  shows  a  Hombloucr  system  with 
an  addict!  WG  and  CRL.  The  ct>de  example 
above  is  expanded  by  the  use  of  DTMF  A,  B, 
C  or  D  fTD4)  and  one  additional  1  through  0 
DTMF  digit.  In  this  configuration,  for  exam- 
ple. 123 A4  seis  CRL  2  On.  and  123A5  sets 
CRL  2  OFF. 


EM- 


wsw*— i        It 


OUT    I 
l-^OUT    I 


TD-i 


^ 


■■Jt!     ri*n  1  3B 


Figure  9.  Two-ftmcrion  Hornblower  Block  Dia- 

DC  power  required  for  Hornblower  opera- 
lion  is  dependent  on  the  total  number  of 
Hornblower  modules  and  relays  used  in  an 
individual  system.  See  Table  1. 


DC  Supply  Voltage  (VDC) 

9.0 

12-0 

13.6 

DTMF/1  '  16 

Decoder  Modul© 

19,0 

P?,0 

23.6  in  A 

4-DtQrl  Coded  Relay  Latch 

0.1 

OJ 

0.1  mA 

Rfl^ay  (12  VIDC.  250Q  Coil) 

270 

43.6 

49,2  mA 

Tabic  I.  Hortthlasver  Power  Reqairemerm. 

Hornblower  module  const  ruction  is  not 
eriticaL  Since  the  highest  frequency  us^  is 
1633  Hz  (except  for  the  3,57  MHz  color- 
burst  crystal),  coniponcnt  pan  layout  using 
wire-wrap,  perf-board  or  etched  printed  wir- 
ing is  OK.  Resistor  and  capacitor  values  may 
be  altered  to  suit  individual  requirements. 
For  example,  longer  RC  time  constants 
provide  longer  window  enabling,  which  al- 
lows slower  dialing  intervals,  without  effect- 
ing higher  speed,  automatic  (memory)  dial- 
ing. Short  lime  constants  can  be  used  to  allow 
automatic  dialing  and  restrict  manual  dialing. 
Restriction  of  manual  dialing  increases  the 
difficulty  of  "Keypad  Charley's'*  invasion  of 
critical  control  systems. 

Since  the  DTMF/I'16  decoder  module  is 
common  to  all  other  modules,  complete  this 
first.  Don't  apply  audio  frequency  signals  or 
receiver  noise  to  the  decoder  module  before 
DC  power  to  keep  U 101  from  harm. 

Tw^o  points  before  continuing  to  the  testing 
procedure.  The  following  was  omitted  from 
the  printed  circuit  board  layout.  TDA,  TDB, 
TDC,  TDS,  and  TDR  are  shon  tlexible  con- 
nectjons  loTDP  for  code  sequence  selection. 
I  used  right-angle  **bcrg*'  pins  connected  to 
color-coded  #30  wire-wrap  wire.  Use  heat 
shrink  tubing  on  each  pin  to  isolate  adjacent 
connections, 
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Pin  Number 

1 

Z 
3 

4 
5 
6 

7 
S 
9 

10 
11 
12 
13 
14 
W 
16 
17 

ie 

19 

20 
21 
22 
23 
24 
25 
26 
27 
28 

30 


DTMF/1  "16 

+  SV[>C 

Ground 

Audkjtnpyt 

ARP 

NcnUse^ 

Not  Used 

NoiU&ed 

Not  Us&cl 

Not  Used 

Net  Used 

Mat  Used 

Not  Used 

Not  Used 

Not  Used 

TD1 

TD2 

T03 

Tm 

TD5 

TD6 

TD7 

TD8 

TD9 

TOO 

TDA 

TDB 

TDC 

TOD 

TD- 

TD# 


Cfvdmg  lor  rhe  above  table' 

DCflL  -  Dual  Coded  Reiay  tjtch 

4tx;RL  -  4-di9it  Gated  Retey  Latch 

RY*  Relay 

NO/NC  -  fkKmafly  Open/N&rmalty  Clo^d 


Refer  to  the  4D 
CRL  foil  layout  in 
Figure  10.  The  build- 
er must  connect  a  wire 
from  the  collector  of 
Ql  to  the  blank  space 
of  the  card-edge  con- 
nector  (after  the 
fourth  card  edge  trace 
from  the  left).  This  al- 
lows connection  of  ex- 
ternal relays.  LEDs, 
etc. 

Svstem  Test 

Make  sure  to  test 
each  module  individu- 
ally. Hand-draw  a  dia- 
gram using  only  the 
completed  module  as 
a  reference,  and  then 
compare  it  to  the  orig- 
inal schematic  to  in- 
sure correctness  of  cir- 
cuit wiring  and  com- 
ponent installation. 
Make  sure  that  DC 
voliage  cir*  cuits  are 
properly  isolated  and 
of  correct  polarity. 

Wear  a  grounded 
wrist  strap  when  han- 
dling CMOS  chips  to  avoid  damaging  their 
delicate  circuitr>'  from  static  discharge. 

Testing  of  a  Hornblower  system  requires  a 
DTMF  source  and  a  VOM .  J  used  an  IC'2AT 
with  a  dummy  RF  load  and  a  sht^rt  patch  cord 
trom  the  earphone  jack  to  Hortiblower.  The 
user  can  hear  the  keypad  DTMF  as  each  digit 
is  dialed,  making  it  easier  to  observe  volt- 
meter indicalions.  Refer  lo  the  block  diagram 
of  the  system  (Figure  I )  for  clarification. 

Again,  don't  apply  audio  frequency  signals 
or  receiver  noise  to  the  decoder  module  be- 
fore DC  power  so  as  not  lo  damage  U  lOL 

Installa  jumper  at  ARL  AR2,  or  ARl  and 
AR2  to  select  the  desired  AUTORESET  tim- 
ing intervaL 

Connect  the  test  DTMF  source  and  apply 
power  to  the  Hornblower  system,  then  apply 
power  to  the  tc,**t  source.  Obscr%'e  the  volt- 
meter indications  listed  below. 

Voltmeter  indications  on  the  DTMF 
Decoder  (DTMF/ 1-16)  module: 
L  +5  VDC  on  U 101  pins  2.  3.  5.  and  8. 

2.  +5  VDC  on  U 102  pins  Hand  IL 

3.  +5  VDC  on  U 103  pins  24  and  23. 

4.  +5  VDC  on  U 101  pin  14.  when  transfiut- 
ter  is  keyed  ON  and  any  DTMF  key  is 
pressed. 

5.  +5  VDC  on  Ui03  pins  2,  3.  2 U  and  22 
when  transmitter  is  keyed  and  an  associated 
DTMF  key  is  pressed. 

6.  Observe  momentary  positive  voltage  indi- 
cation on  each  Tone  Data  output  from  U 1 03, 
when  transmitter  is  keyed  and  an  associated 
DTMF  key  is  pressed, 

7.  Connect  voltmeter  to  U102  pin  10.  Ob- 
serve time  of  day  (minutes  and  seconds)  when 
transmitter  is  keyed  and  any  DTMF  key  is 
pressed  and  measure  duration  oi'  auto-reset 
voltage. 


DCRL 

-hSVOC 

GrouJid 

NoiUsed 

NdUsed 

Not  Used 

No!  Used 

QB 

MSB 

MRS 

ENB 

EHA 

QA 

MRA 

TDI 

TD2 

TD3 

TD4 

Tt)5 

TD6 

T07 

TDB 

IDS 

TDO 

TDA 

TDB 

TDC 

TDO 

TO* 

TO* 


4DCFIL 

+5  VDC 

GroLind 

RYCommoci 

RYhfO/NC 

Hot  Used 

WOA 

WOB 

ENB 

ENA 

woe 

ENC 

t^N 

MS 

MR 

TDI 

TD2 

TD3 

TD4 

IDS 

TD6 

TD7 

TDB 

TD9 

TDO 

TDA 

TDB 

TDC 

TDD 

TO- 

TDff 


4WG 

+5  VDC 
Ground 
NdtUsdd 
r«otUge4 

N  01  Used 

NolUsed 

WOA 

ENA 

EHB 

woe 

ENC 

END 

VW>C 

WOD 

TDI 

TD2 

T03 

TD4 

"TOS 

TD6 

TD7 

TDB 

TD9 

TDO 

TDA 

TDB 

TDC 

TOD 

TD' 

TD;? 


WOiA-DK  -  W>ndowOpen  (A-D) 
MS{A).  (B)  -Manuai  S&t{AJ.  (B) 
TD  -  Torne  Daia 
Q  (A).  (B)  -  TfBJiSiStflf  (A).  (B) 
EN(A-D)- Enable  (A-D) 


Table  2.  Hornblower  Board  Pin-Out. 

%,  If  it*s  hard  to  see  the  the  tone  data  pulses 
from  the  DTMF/ 1-16  Module,  temporarily 
connect  a  lOtlF  capacitor  across  C-104>  Ob- 
serve capacitor  polarity— positive  terminal  to 
U102B.  pin  six.  This  causes  the  Tone  Data 
pulses  (TDI  to  TD#)  to  dwell  longer,  allow- 
ing easier  measurement  with  VOMs  and 
DVOMs. 

4DCRL  Module  Test 

Use  these  procedures  to  test  the  four-digit 
Coded  Relay  Laich: 

la.  Install  4DCRL  module  on  suitable 
motherboard,  interfaced  to  DTMF/ 1-16 
module.  See  Figure  1 1 .  The  configuration  in 
Figure  1 1  will  turn  on  a  speaker  (code  1234), 
reset  (1235).  send  an  all  call  for  geographic 
area  1  ( lA),  and  send  all  group  2  in  geograph- 
ic area  1  (l2Bl. 

lb.  Place  HB/SPKR  switch  in  HB  position. 

Ic.  Place  AUTO-RESET  switch  OFF. 

Connect  the  test  DTMF  source  and  apply 
power  to  the  Hornblower  system.  Then,  ap- 
ply power  to  the  test  source  (see  Figure  1 1), 
Observe  the  following  voltmeter  indications: 

1.  -1-5  VDC  on  U I  pins  3.  11  and  14. 

2.  Operate  Manual  Reset  (MR)  push  switch 
momeniarily, 

3.  +5  VDC  on  U2  pins  3,  9,  1 1  and  14. 

4.  Power  supply  unregulated  (DC  source) 
voltage  on  Q I  collector. 

5.  Zero  volts  on  Q 1  Emitter. 

6.  Zero  volts  on  U1  pins  4  and  10. 

7.  Zero  volts  on  U2  pins  4,  8  and  13* 

8.  Connect  voltmeter  to  Ul  pin  4.  Observe 
time  of  day  (minutes  and  seconds) »  when 
transmitter  is  keyed  and  the  DTMF  key  as- 
sociated with  this  WG's  TD  selection  is 
pressed.  Measure  the  duration  of  window 
gate  output  (WOA)  +  5  VDC  voltage* 


iii«lli 


.Hi-i^ 


^r  'r  Ug^a^  UJEgl^, 


.... 


-s=ii. 


l^"*-- 


4  ■ 


*  ■     p      'H«#«i        I  +  -       "  ■■■« 


f- 


■"IE       M^-.v.,       .         J  J       l-,-^-...^        ^, 


-tr" 


ir^-jfj^^^i^-^j^vy) 


•i 


r  p  «p  f  ¥  rt  .^p. 


!■         ■'T|l''fP-l-"«fCV¥ 


T^^^T 


SOUHUr 


n 


i-       N 


■HBTIVII    **«>■ 


k*jl* 


-MlCMJI.r. 


{       -I 
HCtMLE  :         F 


flKB-Djalt 


□EVia 


#MTO  IHli!  r 


m.  i 


mt.  '=ts<i 


::i:  J£,i5iiii-ak" 


H»<««nLfESErT  -Hi* 


*«HV*t    .'SPI  "-l*^ ~ 

.as.     Y^ 

''-■■■  s  J 


It  ecRL  PiM  ij 


Figure  //.  Homblower  Two  Mi^therboard. 


fiiiure  10,  Four  digit  CRLfoii  par  rem  and  schenuiuc.  Ed  fie  pins  are  on  0.2  ** 
veniers. 


9.  Insiall  puiih-on  jumper  at  AEN8.  NOTE: 
Turn  power  OFF  prior  to  installing  soldered- 
in  jumper.  Turn  power  ON  to  continue  test- 
ing alter  AENB  jumper  is  inslulled. 

10,  Connect  voltmeter  to  U I  pin  10,  Observe 
lime  of  day  (minutes  and  seconds)  when 
transmitter  is  keyed  and  the  DTMF  key  asso- 
ciaied  with  the  previous  WG  and  this  WG's 
TP  selection  if*  pressed.  Agiiin,  meijsure  the 
duration  of  window  gate  output  (WOB)  +5 
VE)C  voltage, 

I  L  Install  push-on  jumper  at  BENC.  NOTE: 
Turn  power  OFF  prior  to  inMalling  soldered- 
in  jumper.  Turn  power  ON  to  continue  test- 
ing after  BENC  jumper  is  instated. 

12.  Connect  voltmeter  to  U2  pin  4.  Observe 
time  of  day  (minutes  and  secondsj,  when 
transmitter  is  keyed  and  the  DTMF  key  asso- 
ciated with  the  previous  WG's  and  fhis  WG*s 
TD  selection  is  pressed.  Measure  the  duration 
of  window  gate  output  (WOC)  +5VDC 
voltage. 

13.  Install  push-on  jumper  at  CENL.  NOTE: 
Turn  power  OFF  prior  to  installing  soldered- 
tn  jumper.  Turn  power  ON  to  continue  test* 
ing  after  CENL  jumper  is  installed, 

14.  Connect  voltmeter  to  Ql  collector.  Ob- 
serve power  supply  (DC  source)  voltage, 
dropping  to  NEAR  ZERO  VDC  when  trans- 
mitter is  keved  and  selected  DTMF  "ON'' 
code  is  dialed.  Use  #30  wire- wrap  wire  and 
''white- wire''  (patch)  the  collector  of  Ql 
(CRL  circuit)  to  the  card  edge.  This  allows 
use  of  an  external  relay  with  multiple,  high- 
current  '"dry"  contacts  and/or  an  LED  indi- 
cator to  show^  latch  circuit  *'SET"  condi- 
tions. 

15.  Connect  voltmeter  to  Ql  collector.  Ob- 
serve NEAR  ZERO  VDC,  abruptly  increas- 
ing to  power  supply  (DC  st>urce)  voltage, 
when  transmitter  is  keyed  and  selected 
DTMF  ^'OFF  '  code  is  dialed. 

16.  Place  AUTO-RESET  switch  ON . 

17.  Set  ohmmeter  to  a  low  resi.stance  range. 
Connect  ohmmeter  to  external  device  con- 
nector. Observe  lime  of  day  (minutes  and 
seconds),  when  transmitter  is  keyed  and  se- 
lected DTMF  -'ON"  code  is  dialed. 

18.  Measure  duration  of  AUTO- 
RESET  interval,  shown  by  change  of 


ohmmeter  resisQiK^ 
indication. 
This  ends  the  system  testing  procedure, 

Uh,  Ohl 

There  are  a  few  corrective  steps  tiw  builder 
must  perform  before  operating  the  unit. 

Find  Figure  12  and  locate  the  circuit  board 
foil  pattern  for  the  decoder  module  (upper 
left).  Scrutiny  soon  tells  the  reader  that  U 102 


pins  2,4  arjd  3,5  traces  are  reversed  from 
that  shown  in  the  schennatic.  Use  the  follow- 
ing procedure  to  correci  the  circuit  board 
wiring. 

Locate  U102  on  the  foil  pattern.  It  is  the 
14-pm  IC  between  the  other  two  ICs.  Near 
the  trace  junction  of  U 102  pins  2  and  4*  cut 
^A"  from  the  foil  trace  connection  between 
this  junction  and  U103  pin  23.  Leave  the 
trace  connection  between  U 102  pins  2  and  4. 

Continurd  on  page  67 


Parts  List 


Ck^mpohent  tolerances  for  all  Hornblowar  modules 
aren't  critical  I  chos&  commonly-available  compo- 
n^nis.  I  suggest,  however,  thai  the  Owldef  choose 
parts  wth  their  pliy&icaj  dimerisions  m  mind,  so  thai 
they  fit  easily  m  their  circuit  tx^ard  layotrls.  Tfes  stmph- 
fies  constructian  and  produces  a  more  attractive 
finished  module, 

OTMF/1-1 6  Decoder  Module 
Capacitors 


C101 

0,01  liFdisk 

C105B 

ISO  pF.  16  VDC  electrolytic. 

Cl02(l 

O.ldisH 

C106(*) 

10pF.  leVDCelectrofytic 

C103 

0.1  ijFdisk 

C107(*J 

0.1  pF  disk 

CTQ4 

0.1  pF  disk 

cioe 

0  IpFdiSk 

ClOSA 

SO  pF,  t6  vex;  electrolytic 

C109 

0.1  pF  disk 

Tran  slstof /In  tegrat  e  d  CI  re  u  lt$ 
U101  SSI202.  DTMF  Receiver 

U103  CD40Cfl.  CMOS  2-inptit  NOB  Ql 

2N222  JSIPN.  or  equivalent  4-Digft 
Cocied  Relay  L^ch  Module 
U1 03  CD451 4  t-of- 1§  decoder 

Capacitors 

Cl .  C2,  C3        33  pF,  ie  VDC  Elecirolytic 

ft#ststors  (V*  Wat?,  5%) 
Ri,B3,Fl9,fllO  lOkQ 

R5.  R7  22  kn 

RII  2.7kn 

R2.R4,Re   47  KO 


Diodes 
D1-D10 
01 1 


1  Nt  14  or  flquivalervt 
1f44O01  Of  equTvafem. 


(*)jnclude  these  iterrs  when  module  is  used  with  long 
power  leads  or  una  is  installed  m  a  high  RF  environ- 
mem. 

Aesistors  p^*  watt.  5%) 
RtOt  10  MQ 

R104  220  kD 

R102  22  kO 

R105  10 kQ 

Ri03  10*cn 

Crystal 

3.579545  MHz  (Cofe)r  Bur^J 

Sockels/Jynnpef  Pins/Edge  Connectors 
IC101  IB  pin,  0.3"  spacing 20'edga 

dOnneclor,  90  degree  male. 
IC  1 02  1 4  pi  n,  0.3  ■  spac  ing  4-posl 

conneclor,  C/B  Mtg  ,  with  posJ>-pn 

jumpers 
IC103  24  pHfi.  0.6*  spacing 


Socltets/ Jumper  Pins/Edge  Connectors 
tCl.  fC2        Socket.  14  pm.  0,3"  pm  (row)  spacing 
29  edge  connector,  90  deg.  male, 
10  post  Connector,  C^B  M[g  Male,  TOP  Connector, 
32' Pin  Female  with  4  each  push^sn  jumpers 


Relay 


5  VlX^cOtl.  wth  FbrimC^SPDT) 
contacts.  0.3'  pin  {row}  spacing 


Components  for  the  Hornblower  are  available  from 
The  Drciiil  Board  Shop.  PO  Box  831555.  Richardson 
TX  76063.  These  prices  include  shippng  and  harv 
dling: 

4WG  and  DCRL  boards—SZ.OO  each 
DTMF/1-16  and  4DCRL  boards— 
Sii,9Seach 
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73  Review 


reviewed  by  Bill  Clarke  WA4BLC 


Datong's  Great 
Add-On  Filters 


Super  audio  accessories 


Datong  Products 
Price  of  FL3:  $229.95 
Price  of  FL2:  $159,95 
Price  ofANF:$  119,9  5 


Happy  are  they  that  hear  their 
detractions  and  can  put  them 
to  mending,      Shakespeare 


When  I  first  received  the  Datong 
audjo  fillers  for  review  I  thought 
**Uh  huh,  more  audto  fillers,  jusi  what  the 
world  really  needs!*'  Well,  I  was  wrong 
for  thinking  such  negative  thoughts.  The 
Datong  filters  are  jusl  what  the  world 
needs. 

For  my  primary  operations  (  use  a 
Kenwood  TS-430  and  ICOfVJ  751  A,  The 
backup  rig  is  a  Drake  TR3.  Don't  teugh! 
That  old  tube  burner  can  still  hear  with  the 
best  of  them,  talk  with  the  best  of  them, 
and  I  can  fix  it  when  it  breaks,  unlike  the 
best  of  them.  But.  here  lies  the  problem-it 
doesn't  seleci  with  the  best  of  them. 

Operating  in  a  crowded  band  is  where 
the  Datong  audio  filters  shine.  Like  most 
older  tube  rigs,  the  Drake  facks  lop  dollar 
receiver  selectivity  and  the  all  important 
notch  filter.  .  .the  device  that  gets  rid  of 
the  carriers  produced  by  tuner-uppers 
and  foreign  broadcasts.  I  won't  even 
men  1 1  on  what  happens  m  certain  parts  of 
the  seventy-five  meter  band  where  some 
AM  is  still  spoken. 

Mow,  by  using  the  Datong  audio  filter.  I 
can  make  the  Drake  sound  as  good  as  ihe 
best  of  them.  In  fact,  with  something  only 
the  Datong  filter  offers.  I  can  make  it 
better,  f^ore  on  that  later. 

Descriptions 

The  Datong  hlters  come  in  three 
makes.  The  most  complete  is  the  FL3, 
followed  by  the  FL2  and  the  ANF. 

The  FL3  offers  a  notch/peak  fitter,  vari* 
able  low  cut-off  fitter,  variable  high  cut-off 
filter,  and  an  automatic  notch  filter. 

The  FL2  has  the  same  tine  up  of  fea* 
tures  as  the  FL3*  except  the  automatic 
notch  fitter  is  not  included. 


The  ANF  is  an  automatic  notch/peak  filter 
with  LED  tracking. 

The  ANF  Is  in  a  smaller  box  than  the  FL 
series  filters. 


fni^         l-l 


Photo  A,  The  FL3  is  fuif  featured  to  pfo\ride  complete 
control  of  recetved  audio^ 


Photo  B.  Notice  the  tO  segment  LED  bar  graph  at  the 
top  of  the  ANF  for  displaying  search  and  lock  action. 


Features 

The  secret  to  a  good  receiver  is  select rvtly. 

The  better  the  selectivity,  the  better  the 
receiver  A  filter  with  very  steep  skirts  is 
required  for  razor  sharp  selectivity.  Using 
5  pole  computer  optimized  elliptic  func- 
tion filters,  Datong  provides  just  such 
filters. 

The  FL3  provides  two  fillers,  each  with 
skirts  that  are  movable  from  200  to  3500 
Hz.  One  filler  is  used  for  low  cut-off  and 
ihe  other  for  htgh  cut-off.  Each  filler 
section  is  independently  voltage  con- 
trolled. There  i^  also  a  two*pole  notch  filler 
that  can  double  as  a  peak  fitter.  These 
filters  can  provide  received  audio  equal 
to,  or  surpassing,  that  attainable  from 
receivers  having  IF  shift  or  Pass  Band 
Tuning. 

The  automatic  notch  filter  is  perhaps 
the  best  feature  of  Ihe  FL3  (it's  not  found 
on  the  FL2)-  At  the  mere  push  of  a  button, 
any  single  steady  tone  that  appears  on 
the  received  signal  is  notched  out.  Now, 
let's  try  that  agatn-is  automatically 
notched  out.  The  operator  doesn't  have  to 
fiddle  around  with  an  overly  sensitive 
notch  filler  control.  The  filler  unit  Itself  will 
do  all  the  work. 


Photo  C.  The  ANF  is  the  best  "biack  box  "  /  have  seen 
m  a  very  long  time,  tstrongty  recommend  it. 


Installation 

Tlie  FL3  is  almost  as  simple  to  hook-up 
as  an  external  speaker.  Jusl  supply  12 
VfX^  to  the  back  paneL  plug  in  an  external 
speaker,  and  run  a  patch  cord  from 
the  receiver's  audio  output  to  the  filler 
Input.  This  takes  about  two  minutes. 
Other  Datong  filters  install  in  a  similar 
manner. 

Operation 

Before  reading  about  my  operational 
experiences  wUh  the  Datong  filters, 
please  understand  that  I  enjoy  top  quality 
audio.  Anything  less  is  not  enjoyed 
(allowed)  in  my  shack.  To  this  end  I  have 
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For  the  best  buys  in  town  call: 
21 2-925-7000 

Los  Precios  Mas  Bajos  en 
Nueva  York. . . 
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KITTY  SAYS:  WE  ARE  NOWOPEN  7  DAYS  A  WEEK. 

Saturday  &  Sunday  10  to  5  P.M, 

Monday- Friday  9  to  6:30  PM  Thurs.  to  8  PM 
Come  to  Barry's  lor  the  best  buys  in  town. 


We  Give  You  the  Best  in  Amateur  and 
Commercial  Radios.  .  ,  Call  UsJl'sLew 
W2BIE.  Kitty  WA2BAP,  and  Jan  KB2RV 


KENWOOD 


Antennas 


ICOM 


ONV  Safety 

belts-in  stock    ^c-r7ia.  751  a.  re?.  28a/h,  38a.  wa.  Micro2/4, 

R  7000.  IC-761 ,  IC-37SA.  27SA/H.  32aOA,  AlbN 
H,  735,  lC-900,  (C-7&1 


FT.767GX,  FT'757GX1I,  FT-311  RM, 
FRG-eeOO,  FT-736,  FRG-9600,  FT<211/ 
711flH,  FT-2700RH,  FT212/712RH. 


Miffland/SiJind^rd 


VAESU  I  fCOM 
23/73/33/727fl  I  IC2AT/12AT 
FT  2.'I,'709R/H  I  IC02AT-32AT    WHion    Maxon 
FT  1903/11231  IC-O3/04AT     ^*m^  FTCiias.Frc  ma 
FTH  3005^7005 1  IC'Aa/U1 6         f^^^^;^^  f"*''"^*  "^ 


"Jit*: 

*r...  -  QAsc     py. 

rS440S/AT.  H-BDOO.  H-2DD0,  TS-'94Ci  SMT 
TM  221A^421A,  TM^257DA/5QA/30A,  TR  761A, 
Kenwood  Servre^  /flopalr.  TM-721A,  TS-^Mi'SllA 
TM3&30A.  TH205AT,  TH2T5A.  T^-KIA.  TM'321A. 
T5140S.  T5S90S 

BudwigANT  Products 
Na^TiCH  OVK-100  Di^  VmKeftr 
FLUKE  77  Multimeter 

*nv,*ti*ur  Radio  CfHifVf    $99  95 

VoCom/IVHrage/Alinco 

Tokyo  Hy-Power/TE  SYSTEMS 

Amplifiers  & 

SmXHT  Gain  AMER^TRON  AMPLIFIER  AUTHORIZED  DEALER 

Antennas  *N  STOCK  

ALINCO  ALD-24T 


SMART  PATCH 

Tfanscet^re*  To  Touf  Telephone  Greai  For 
Teiepfione  Cans  ^'om  Mo&'*e  To  Bas^  Simpit 
To  use.  5l0SA/51QSAtl 


m/W  TE  PA  TCHiy.  Duplex  8000 


NYE  MBV-A  3  Kifowatt  Tuner 
SANTEC 
ST222/UP 

51201 

ST^42/UP 
HT7 


Soldering 

Statiort, 


48  Watts,      $68 

MICROLOG-ART  },  Air  Disk, 
SWL,  Morse  CoacN 

KANTRONICS 

UTU.  kam;  UTU^XT, 
KPC2400.  KPCIV 


Computer  tnierfaces 
Sl<>cked:MFJ-t270B, 
MFj-1274,  MFJ-1224.  AEA 
PK^e/,  MFJ-1278.  PK-232 
W/FAX. 


Yaesu  FTR  2410,  Wilson 
ICOM  IC'RP  3010  (440  MHz) 
ICOM  IG  RP  1210  (1.2  GHzJ 
ICOM  iC-RP  2210  (220  MHz) 


AEA  144  MHz 
AEA  220  MH2 
AEA  440  MHz 
ANTENNAS 


EIMAC 

3-500Z 

5728.  6JS6C 

12BY7A  & 
6146B 

BIRD 
Wattmeters  & 
Elements    ?^r» 
In  Stock        ^ 


Complete  Buttdrnut  Antenna 
Inventory  In  Stock! 


mClTAL  FREQUENCY  COUNTERS 

Trionyjt.  Moael  TR-1000,  0  600  MHz 

AMP  SUPPLY  STOCKED 

Telephone  toreioort  <n  stock 


BENCHER  PADDLES, 

BALUNS,  LOW  PASS  FILTERS 

IN  STOCK 


MiflAGE  AMPLIFIERS 

ASTRON  POWER  SUPPLIES 

Saxton  Wire  &  Cable.  Inn  Wire 


Ten-Tec 
Tuner  229B 


OOO^ 


HEIL 

EQUIPMENT 
IN  STOCK 


SANGEAN  Podabta  Stiortwave  Radms 

Tn  E*  ToWii«r5 


New  TEN  TEC 

Conmlr  11,  paragon.  Argosy 


Hy-Gam  Towers 
&  AntennaB,  and 
RD!er&  will  be 
shipped  direci  id 
ycHi  FREE  of 
sliipping  cost 


MAIL  ALL  ORDERS  TO:  BARRY  ELECTRONICS  CORP..  512  BROADWAY.  NEW  YORK  CITV.  NY  10012  (FOUR  BLOCKS  NORTH  OF  CANAL  ST.) 


New  York  City's 


LARGEST  STOCKING  HAM  DEALER 
COMPLETE  REPAIR  LAB  ON  PREMISES 


"AquI  S9  Habia  Espanol" 

BARRY  INTERNATIONAL  TELEX  12-7670 
MERCHANDISE  TAKEN  ON  CONSIGNMEMT 
FOR  TOP  PRICES 

Monday- Fnday  9  AM  to  6  30  P  M        Thursday  lo8  P.M. 
Saturday  A  Sunday  10  A, M    «o  5  PM    fFree  Parking) 

AUTHORIZED  DISTS   MCKAY  DVMEK  FOR 
SHORTWAVE  ANTENNAS  &  RECEIVERS. 

IRT/ LEX  'Spring  St.  Station" 
Subways:    BMT-'Prince  St  Station'^ 

INO'"F'*  Tram-Bwy.  Station" 

Bus:  Broadway  #6  to  Spring  St. 

Path— mh  St./6tli  Av«.  Siatiofi. 


CommerGial  Equipment 
Stodted:  (COM,  MAXQH, 
Midlapd,  Standard, 
Wilson,  Yaasii  We  serve 
muntci parties,  business- 
es. Civil  D«l«rtse,  etc 
Poriabies,  mot»fes,  liases, 
f apeaters  .  , 


We  Stock:  AEA^  ARRL,  Alpha.  Ameco,  Antenna  Specialists,  Astatic,  Astron, 
B  &  K.  B  &  W,  Bencher,  Bird.  Butternut,  CDE,  CES,  Communications  Sp«c  . 
Connectors,  Cushcratt.  Daiwa.  Deniron,  Dig! max,  Drake,  Eimac.  Encomm. 
HeilSound.  Henry.  Hustler  (Newtronics},  Hy-Gain,  I  com,  KLM.  Kantronics, 
Larsen,  MFJ.  J.W.  MUler.  Mirage,  Newtronics.  Nye  Viking,  Palomar,  RF  Pfod* 
ucts,  Rad to  Amateur  Callbook.  Saxton,  Shore,  Tetex.  Tempo.  Ten-Tec,  Tokyo 
Hi  Power.  Trkmyv.  TUBES.  W2AU,  Waber,  Wflson,  Yaesy  Ham  and  Commef- 
cial  Rad^os.  Vocom,  Vibroplex,  Curtis,  Tri*Ex,  Wacom  Duple xers.  Repeaters. 
Phelps  Dodge,  Fanon  Intercoms,  Scanners,  Crystals,  Radto  Pubfi cations. 


Warttec^:  Full  iIit>9  T«chnlcians 


WE  NOW  STOCK  COMMEHCIAL  COMMUNICATIONS  SYSTEMS 
HAM  DEALER  INQUIRES  INVITED    PHONE  IN  YOUR  ORDER  *  ©E  REIMBURSED 

COMMERCIAL  HADIOS  «tock*d  A  aarYlc^d  on  pr«mla««. 

ALL 

Amateur  Radio  Courses  Given  On  Our  Premises,  Call  sales 

Export  Orcl«r«  Shipped  Jmrn^dlaUly.  TCLEX  1 2-7670  FINAL 
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used  various  external  speakers,  have  tried 
many  kinds  of  filters,  and  altempled  a  liUfe 
voodoo.  I  even  have  an  audio  equalizer. 

I  did  most  of  my  testing  on  the  seventy 
five  meter  phone  band  in  the  early  evening 
hours,  t  feel  this  is  the  place  that  puts  receiver 
selectivity  to  task  as  nolhiag  else  can. 

The  okJ  Drake  came  out  like  gang  busters.  I 
was  able  to  gel  on  all  my  usual  nets  and  listen 
for  hours  with  virtually  no  interference. 
I  ysed  the  high  cut*oft  and  low  cut-off  vari- 
ables to  create  a  narrow  SSB  filter  effect, 
thereby  eliminating  Ihe  atiiundant  squeaks 
and  squawks  that  normally  plague  seventy 
five  meters. 

While  I  was  Irstening,  I  selecled  vanous 
speakers  and  switched  between  the  Drake, 
the  430t  and  the  75 1  A,  The  results  were  amaz- 
ing. The  TR3  breathed  with  new  life.  The 
FL3's  controls  gave  me  the  necessary  recerv* 
er  flexibflily,  similar  to  using  the  430's  IF  shift 
and  1 .8  kHz  filter  or  the  Pass  Band  Tuning  and 
tone  control  on  the  751  A,  to  clean  up  the 
TR3's  received  signals.  In  most  cases  I  found 
my  receive  audio  much  the  same  on  all  three 
receivers. 

Notch  filter  action  is  good,  very  deep 
and  quite  sharp,  yet  typically  difficult  to  tune 
(most  are).  Ah,  however,  there  is  Ihe 
automatic  notch  filter.  Its  action  is  truly 
extraordinary. 

Jn  the  past,  when  a  tuner  upper 
appeared  on  frequency,  I  had 
to  reach  for  the  notch  control 
and  slowly  turn  it  until  the  offend- 
ing whistle  disappeared.  Often 
it  went  away  by  itself  before  1 
could  tune  it  away.  Now,  by 
merely  turnirtg  on  Ihe  automatic 
notch  filter,  the  offensive  signats 
disappear  by  themselves.  No 
effort  to  me. 

The  automatic  notch  filter 
operates  by  continuously  sweep- 
ing the  200  to  3500  Hz  band 
searching  for  tones.  When  it  finds 
one,  it  locks  on  it,  then  notches  it 
oul.  The  typical  lock  on  time  is 
less  than  a  second.  Not  only  is 
the  acquisition  speed  of  the 
automatic  notch  impressive;  so  is 
the  depth  of  the  notch,  tt  look  out 
every  carrier  I  heafd. 

At  first  I  wasn*t  sure  the  auto- 
matic notch  was  working.  True,  I 
was  hearing  no  carriers,  and  the 
LED  indicated  lock  on.  But  I  didn't 
know  lor  sure.  By  lurnmg  the  filter 
on  and  off  I  confirmed  that  the 
filter  was  indeed  doing  rts  work. 
The  manual  notch  can  be  used  In 
conjunclion  with  the  automatic 
notch,  allowing  the  elimination  of 
two  simultaneous  unwanted 
signals. 

I  should  mention  this:  Don't 
forget  to  turn  the  automatic  notch 
filter  off  when  operating  CW  or 
RTTY,  It  Will  effectively  notch  out 
the  desired  signals  as  quickly  as 
It  does  away  with  offensive  ones. 
It's  automatic,  not  smart! 


The  FL3  has  a  CW  mode  that  combines  the 
low  and  high  pass  filters  with  the  peak  filler. 
The  result  is  an  excellent  skirt  effect  with  a 
peaked  response.  The  peak  frequency  is  easi- 
ly tunable  and  the  bandwidth  is  continuously 
variable  from  100  to  1750  Hz.  The  filters 
provide  a  pleasing  CW  note,  with  no  ringing. 
Rmging  lias  ptagued  many  audio  filters,  mak- 
ing  them  unpleasani,  uncomtortable,  or  totally 
unusable. 


"Uh  huh,  more 

audio  filters, 

just  what  the  world 

really  needs!'' 


I  also  tested  the  ANF  (Automatic  Notch  Fil- 
ter). This  unit  is  a  stand  alone  notch  filter 
providing  manual  and/or  automatic  notch  and 
peak  functions.  II  works  as  well  as  the  notch 
filter  found  in  the  FL3  and  provides  a  visual 
tracking  of  tone  searching. 

For  CW  usage  put  the  ANF  in  PEAK  mode. 
The  unit  wili  then  peak  desired  signals  just 


Specifications 

FL3 

Input  impedance:  5000  O 
Nominal  overall  gain:  unity 
Filters:     Low  cut-off 

High  cut-off 

Notch/peak 

Automatic  notch 
Low  and  high  pass  filter  frequency  range.  200  to  350O  Hz 
Minimum  stop  band  rejection:  40  dBs 
Rate  cut  off:     40  dBs  in  500  Hz  at  2  kHz 

40  dBs  in  120  Hz  at  500  kHz 
Notch  and  peak  filter  frequency  range:  200  to  3500  Hz 
Notch  width:  200  Hz 
Notch  depth:  30  dBs 

RTTY  bandwidth:  100  to  1 750  Hz  at  -6  dBs 
CW  bandwidth:  70  to  700  Hz  at  -6  dBs 
Power  output:  max  2  watts 

Power  requirements:  1 0  to  20  VDC  at  50  to  350  mA 
Dimensions:  7.2  x  6.0  x  i  J"" 
Weight:  39  02. 
Accessories:  comes  with  patch  cords. 

ANF 

input  impedance:  lOOkQ 

Nomina)  overall  gain:  unity 

Filter:  2  pole  (Q  of  30) 

Notch  and  peak  filter  frequency  range;  270  to  3500  Hz 

Notch  width:  200  Hz 

Notch  depth:  40  dBs 

CW  bandwidth:  60  Hz  at  *3  dBs  (800  Hz) 

Power  output:  max  2  watts 

Power  requirements:  1 1  to  1 8  VDC  at  75  to  400  mA 

Dimensions:  5.9  x  3.5  x  1 ,7" Weight:  1 7  oz. 

Accessories:  comes  with  patch  cords. 


as  effectively  as  the  notch  locks  them  out. 
Operating  wirhin  the  automatic  peak  mode, 
1  found  it  was  not  very  effective.  The  unit  is 
so  Fast  in  seeking  out  signats  that  It  jumps 
around  between  CW  characters.  It's  best  to 
tune  for  peak  with  the  manual  control,  t 
dtd  find  this  control  quite  sensitive,  but 
remember,  the  filter  is  only  60  Hz  wide  in  the 
peak  mode. 

Although  the  following  is  a  small  point,  I 
feel  it  is  worth  mentioning.  The  ANF  unit 
is  very  Ifght-weight,  and  when  set  on  top 
of  a  receiver  tt  might  be  expected  it  to  slip 
and  slide  around.  Not  sol  The  little  box  has 
small  loam  feet  that  hang  on  like  glue. 

Recommendation 

I  tested  and  used  the  FL3  and  ANF  for 
several  weeks  before  writing  this  article.  I 
am  impressed  with  both.  They  do  everything 
they  are  supposed  to,  yet  don't  appear  to 
have  any  bad  habits.  I  really  cannot  say 
enough  good  about  the  automatic  notch 
filler. 

I  have  tested  other  audio  fitters  in  the  past, 
was  not  pleased  with  them,  therefore 
never  wrote  product  reviews  atiout  them. 

Would  I  recommend  the  Datong  filters? 

Sure  do!  In  fact,  I  have  mine  in  the  main  station 

speaker  line,  where  it  can  be  switched  to  any 

rig  by  the  turn  of  a  knob.  It's  an 

adjunct  to  all  my  ngs«  not  just  the 

old  Drake. 

I  think  the  ANF  is  a  "must 
have"  item  lor  any  shack.  It  sits 
quietly  while  it  works  and  needs 
no  attention  except  to  turn  it  on  or 
off,  Considering  the  investment 
most  of  us  have  in  our  stations,  I 
think  the  prica  of  the  ANF  is  quite 
modest. 

The  FL3  is  the  ideal  match  up 
for  an  older  radio  (Drake,  Collins, 
Swan,  National,  Heathkit,  etc.).  It 
updates  them  into  the  modern 
world  of  high  selectivity.  The  cost 
of  an  FL3  is  considerably  less 
than  that  of  a  new  solid  state 
transceiver, 

I  must  note  that  I  really  didn't 
realize  that  the  technology  of  au- 
dio filtering  had  progressed  to  the 
point  where  Datong  has  brought 
it.  I  think  that  the  manufacturers 
of  amateur/SWL  receivers  should 
take  note  of  these  fine  products. 
In  particular  the  Automatic  Notch 
Filter. 


Datong  filters  and  other  products 
are  available  from: 

Gilfer  Shortwave 
52  Park  Avenue 
Park  Ridge.  NJ  07656 
Orders  l-SOO^ILFER-l 

Electronic  Equipment  Bank 
516  Mill  Street  NE 
Vienna.  VA  221 80 
Orders  1-800-368-3270 

Say  you  saw  it  in  73. 
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$12, 

Scanner  Sale 

Unfden  Corporation  of  America  has  pur- 
chased the  consumer  products  line  of  Re- 
gency Electronics  Ina  for  $12,000,000,  To 
celebrate  this  purchase,  we're  having  our 
largest  scanner  sale  *n  history!  Use  the 
coupon  in  this  ad  for  big  savings.  Hurry.. .offer 
ends  July  31,  1988. 

Hr  ^^  MONEY  SA  ¥§MG  COUPOHifi^it 

G&t  spectal  savings  on  Ihe  scanners 
listed  in  tht&  coupon^  Thtscoupofi  must 
be  included  with  ypur  prepatif  order. 
Cr9<iit  ca  rds,  perso  n  a  i  checks  and  qua  n- 
ti\y  discounts  are  sjipiuded  from  this 
OitQr  Offer  ¥aiid  anty  on  money  orders 
meifed  direcfty  fo  Com  municaiions  Eiec- 
trunicstnc^  RO  Box  W45~Oept  UNf2A 
Ann  Arttof.  Michtgan  48 1 06-  7045  U  SA 
Hurry... coupon  exptres  July  3t,  t9a8. 
Couporf  may  not  be  used  In  t^onlunction 
Mth  any  Other  o Her  from  CEt.  Limit  one 
coupon  per  sea  nner.  Add  S  7.00  ioi  ship- 
ptf^g  perscannet  in  the  continerttai  US 
Regency  TS2-SA2  •...,.S269.95 
Regency  TS1 -SA2  ,..,,.$199.95 

Regency  INF1-SA2 $139.95 

Regency  lNr2-SA2 $159.95 

Regency  INF3-SA2 $11 9.95 

Regency  INF5  SA2 $109.95 

Bearcat  200XLT-SA2  . .  .$202. 95 
Bearcat  100XLT-SA2 
Bearcat  800XLT-SA2 
Bearcat  210XLT'SA2 
Bearcat  760XLT'SA2 


$189.95 
$249.95 
$177.95 
$269.95 


iriFiFir¥ALUABLE  COUPON  •••• 

MEW!  Bearcat®  760XLT-SA3 

List  price  $499.95/CE  price  $279.9S/SPeClAL 
f  ff-Sani^  lOOChmnnei  •  CrymtmitmBm  •  4C/OC 

freQuencf  range: 29-54,  J  f  8-  J  74. 406-5  J 2  803-956  MHi. 
excludes  823  9875-3*9.0125  and 3G8  9875-894  0125  MHl^ 

The  Bearcat  760  XLT  has  100  programmable  chan- 
nels organized  as  five  channel  banks  for  easy  use. 
and  1 2  bands  of  coverage  including  the  800  MHz, 
band.  The  Bearcat  760XLT  mounts  neatly  under 
the  dash  and  connects  directly  to  fuse  block  or 
battery.  The  unit  also  has  an  AC  adaptor  flip  down 
stand  and  telescopic  arrtenna  for  desk  top  use.  6~ 
5/!  6  "  W  X  1%'  H  x7%"  D,  Model  BC  SeOXLT-SA  is 
a  similar  version  without  the  800  MHz.  band  tor 
only  $219.95. 

SALE!  Regency    TS2*SA 

List  price  S499.95/CE  price  $309,95/SPECIAL 
fS'Bandf  75  Chmnnml  •  Ciymtmlimmm  *  AC/ DC 

Freq uen c y ran ge  29-54J18-175.4Q6-5lZB06  950/viHz. 
The  Regency  TS2  scanner  lets  you  monitor  Military. 
Space  Satellites,  Government.  Railroad. 
Justice  Department  State  Department  Fish  & 
Game^  Immigration,  Marine,  Police  and  Fire  Depart- 
ments, Aeronautical  AM  band,  Paramedics.  Am- 
ateur Radio,  pfus  thousands  of  other  radio  fre* 
Quencles  most  scanners  can't  pick  up.  The  Regency 
TS2  features  new  40  channel  per  second  Turbo 
Scan^  so  you  wont  miss  any  of  the  action.  Model 
TSl  'SA  IS  a  35  channel  version  of  this  radio  without 
the  300  MHz.  band  and  costs  only  $23  99  5. 

Regency''  RH256B-SA 

List  price  S799-95/Ce  price  $329,9S/SPECfAL 
f  9  Chmnnmi  •  25  WmH  TrmnmcBivmr  •  PriarHy 

Theflegency  FiH256B  is  asixteen-channel  VHF  iand 
mobrfe  transceh^er  designed  to  cover  any  frequency 
iseiween  150  to  162  MHz.  Since  this  radio  is 
synthesized,  no  expensive  crystals  are  rteeded  to 
store  up  to  16  frequencies  without  battery  backup. 
AJI  radios  come  w^th  CTCSS  tone  and  scanning 
capabilities.  A  monitor  and  night/day  switch  is  also 
standard  This  transceiver  even  has  a  pnonty  func- 
tion. The  FIH256  makes  an  ideal  radi  o  tor  any  police 
or  fire  department  volu  nteer  because  of  its  low  cost 
and  high  performance.  A  60  Watt  VHF  150^162 
MHz.  version  called  the  RH606Q*SA  is  available 
lor  S429.95,  A  UHF  1 5  watt  1 0  channel  version  of 
this  radio  called  the  RUISOBSA  ^s  atso  available 
andcovers450-482  MHz.  but  the  cost  jsS4l9.95. 


•  •  •  Uniden  CB  Radias    •  •  ♦ 

(Rj  The  Untden  line  of  Citizens  Band  Radio  transceivers  ^s 
Styled  to  compltmeni  otber  mobile  audio  equipment 
Uniden  CB  radios  are  so  reliabte  that  they  have  a  two 
year  Umaeo  warranty.  From  the  feature  packed  PRO 
6 1 0E  to  the  3 1 0  E  handheld,  there  ts  no  better  Citizens 
Band  rgdio  on  the  market  today. 

PRO3l0E'SAUmtf©n40Ch  PortaWe/MobileCB  ,  Ses  95 
PR0330E-SA  Umden40  Ch  Flamote  mount  CB  . .  -S109  95 
N I N  J  A-  SA  P  R  O  3 10  E  w  11  h  recti  a  rge  able  battefy  O^ck.  S9  9  95 
B-10-SA  "<  2V  A^hJ I- cad  battery  for  N mid  j$$iot  101 , .  520  95 
KARAT  E-5A  Untd^n  40  channel  re^y©  radid    ....  S69  95 

PR051 0  XL'S  A  Uniden  40  <:hafinel  CB  Mobile  S4&  95 

PRDSSOXL-SA  Uf^sden  40  Channel  CB  Mobite  S5t  95 

PR0540E-SA3  Unid&n  40  chafYnel  CB  Mobile  S97  95 

PR0640  E-  S A3  Unider}  40  Chan  n  e  I SS8  C  B  Mobtte      $  1 3  /J  5 

PR0T1 0£  SA  Uniden  40  char^rk©!  CB  Base $1 1  9  95 

PflOei  OESA  Umdon  40  Channel  SSSCB  Base  . . .  *1 79  95 

^  *  ^  Uniden  Radar  DetBCiorsif  #  ^ 

Buy  the  tmesi  tjmden  radar  detectors  Irom  CEI  today. 
TALK ER'SA3  Untdtn  lalKing  radar  d erector  ...SI 6995 
RD7-SA3  unidef}  vlaof  mount  radar  detecLor  ,,.*,.  $99  95 
RP9*SA3  L/nrdftn "Passport" 3 lie  radar  detecEor. . .  $1 14.QS 
R0dXL-3A3  On/tfen  'micfo'siie  radar  detector  . .  $144  95 
RD25-SA3  L/nidejn  visor  mount  radsj' det&CtOr  S&4.95 

R0500-SA3  Ufiiden  visor  movnt  radar  iletecfof. . . .  S74.9$ 

Bearcat*  200XLT-SA3 

List  price  S509.95/CE  price  S279.95 
i2-Bant/i  20O  Channel  •  BOO  MHx.  HandheM 
Smmreh  •  Limli  •  Mold  •  PrUfrHy  •  lackoui 

FreQu&ncy  range  29-54.  1S8-174.  406  5J 2.  $06  9^6  MHi. 
Bxciudes823  9375-949.0125  An<lS6B  98  75-894.0 J 25  MHz. 

Th&  Bearcat  200 XLT  sets  a  new  standard  for  hand- 
held scanners  in  performance  and  dependability. 
This  full  featured  unit  has  200  programmable 
channels  with  20  scanning  banks  and  12  band 
coverage,  If  you  want  a  very  similar  model  without 
the  800  MHz.  band  and  100  channets.  order  the 
BC  1 0OXLT^SA3  for  only  S 1 99.95.  includes  antenna 
carrying  case  with  belt  loop.  m»cad  battery  pack, 
AC  adapter  and  earphone.  Order  your  scanrjer  now. 

Bearcat®  800XLT-SA 

List  price  £549,96/CE  price  S259.95/SPECIAL 
12- Band f  SO  Chmnnai  •  Ho-crystai  scmnnmr 
Pri0wiiy  Gantr&l  •  5««rch/5c«fi  •  AC/ DC 

Sands:  29-54,  ?  18-174^  406^512,  8QB'9i2  Mm. 
The  Besfcst  eOOXLT  receives  40  channels  m  two  bariKs- 
Scans  1 5  channels  per  second.  Si2e  9'/* '  x  4Vi"  k  1 2Va. " 
If  you  do  not  need  the  800  MHz.  band,  a  similar  model 
called  the  BC  21  OX LT'SA  Js  available  for  $196^95. 

Bearcat®  145XL-SA 

List  price  $  1  e9.95/CE  price  $98-95/SPeCIAL 
ithBmndi  IB  Chmrfnml  «  Mo-crysimf  mcannmr 
Priority  control  «  Wmmthor  mBmreh  •  AC/DC 

Bands:  29-54^  136-174,  406-5t2  MHz. 
The  Bearcat  145 XL  is  a  16  chaAnel  programmable 
scanr^er  covering  ten  frequency  bands.  The  unit  features 
a  btjiit'in  delay  functron  that  adds  a  Ihree  second  delay 
on  all  channels  to  prevent  missed  transmpssions.  A 
mobile  version  called  the  BC  560XLT-SA  is  avaMaWe 
for  $98.95.  from  Communications  EJect/onics  Inc. 

Regency®  Informanr  Scanners 

Frequ  enc  y  co  vera  go:  35-5  4,  1 36- 1 74,406-512  MHi. 
These  special  scanners  are  programmed  by  state. 
The  iNF1-SA3  is  ideal  for  truckers  and  is  only 
$179.95.  The newlNF2-SA3isadeluxemodeland 
has  ham  radio,  a  weather  aJert  and  other  exciting 
features  buil!  in  for  only  $219.95,  For  base  station 
use,  the  INFS-SA3  is  only  $129. 95  and  for  those 
who  can  afford  the  besL  the  INF^-SAS  atSl49  95.  is 
a  state-of-the-art,  receiver  that  spells  out  whaJ 
service  you' re  fistining  to  sgch  as  M ilitary,  Arrphone, 
Paging.  State  Police.  Coast  Guard  or  Press. 

NEW!  President®  HR2510-SA 

List  pnce  $499.95  CE  price  S239.95 
iO  Mmtar  Mohilm  Trmn»c&ivar  •  Digiimi  VrO 
Pail  Bmnd  Cavmrmgv  •  AthModv  Op« ration 
BacktittlnuidcnrmUtdirplay  ■  Auin  Snumlch 

HIT  m  Prmprogrammad  f  O  KMm.  Channml9 

Ff^Qu^ncy  Covef^ge  28  0000  MHz  to  29  6999  MHi 

The  Pre&ident  HR2510  Motwle  10  Meter  Transceiver 
made  by  Uniden,  sets  a  new  standard  in  amateur 
radio  com  mynica!  ions.  Op  to  26  Watt  PER  USBfcfLSB 
and  25  Watt  CW  mode  Noise  BJanker.  PA  mode. 
Digital  VFO.  Built-in S/RF/MOD/SWR  meter.  Chan- 
nel switch  on  the  microphone,  and  much  more'  The 
HR251 0  lets  you  operate  AM.  FM.  USB,  LSBor  CW. 
The  digitally  synthesized  frequency  control  gtves 
you  maxtmum  stability  and  you  may  choose  either 
pre-programmed  10  KHz.  channel  steps,  or  use  the 
built-in  VFO  for  steps  down  to  100  Hz.  There's  aiso 
RIT  (Receiver  Incremental  Tuning)  to  give  you 
perfectly  tuned  signals.  With  receive  scanning,  you 
can  scan  50  channels  in  any  one  of  four  band 
segments  to  find  out  where  the  action  is. 


BC760XLT 

80OMHZ. 
mobile  scanner 

Only$279,95 


icicif  Uniden  Cordiess  Phones  i^itit 

A  major  consumer  magazine  did  a  corrparison  study  on 
cordless  phones.  The  check  points  included  clarity, 
efficiency  and  pr^ce.  Uniden  was  rated  best  buy, 
X  E700-SA  Uniden  Cardless  PhK?  n«  wiin  speaker       $114. 95 

ititif  Emtanded  Smrvica  Contract    itirif 

\t  you  pur  crease  a  scanner  CB,  radar  detect  or  or  cordJ8S4 
phon^  ^rom  any  store  tn  Ehe  US  or  Canada  wiih^n  rhe  last  30 
days,  you  can  get  up  to  rhree  yeaj^s  of  ej< tended  service 
contrjaot  Irom  Warrantech  This  service  intension  plan  begtnB 
aiter  ttie  manufacturer's  warranty  e^pjr^^  Warrantech  will 
perform  an  fiecessary  labor  an<j  will  fK>t  Citar3#  lor  retyrn 
sn  ippi  ng  ^xte  nded  se  rvice  oomracts  am  not  ref undaliie  and 
apg^ly  only  to  the  ongma^  purchaser  A  2  year  exte^ided  ci>n- 
tract  on  a  mobile  or  base  scanner  i$  S29  99  and  3  years  la 
S39.99  For  handheld  scanners^  2  years  \&  $5^  99  and  3 
years  la  $7&.99  For  radar  detectors,  2  years  is  $29  99,  For 
CB  radios,  2  yeara  isS39  99  For  cordless  phones,  3  years  JS 
534.99  Order  yout  extended  service  contract  today. 

OTHER  RADtOS  AND  ACCESSORIES 

BC  5SXL-SA  B^srCMi  tO  cliannei  scartner  Si  14  95 

eC  70^ LT'SA  Searcar  20  Channel  scanner  S169  9S 

BC  1 TSXLSA  B60fcat  1  6  channel  acanner .  $1 56  95 

HEWi  BC  5&0XLT  SA  Se^rca  1 1 6  channei  dean  ner  S  93 .95 
MT5  \  00  PLUS-  S  A  Regency  marine  tranvceiver      S  i  ^.95 

R1  OdOSA  ^&ffsncY  45  chafirwl  scannef %\  19.95 

mEWtH20GO-SARe^g&rfCf&}Ci\Anr]el  scanner  $T44  95 
UCIOaSAflegency  VHF2  cti  1  Watt  transceiver  S11  7  9S 
BPSS-SA  Regency  16  amp  reg.  power  suppty  $1^9 15 
MA549  SA  Drop- tn  charger  for  HX120OiH XI 500.  .  SS4  95 
MA518  5A  Wall  charger  for  HX1 500  scanner  $14  95 

MA553-5A  Carrying  case  for  HX1500  scanner  SI  9  95 
*«A257  SA Cigar e lie iJShtefCOfdrorHX  12/1500  Si 9  95 
liAdl  7*SA  N i-C ao  balttfy INkCk  to r  H  K1 000/ 1 200  ^34  95 
eP20SNrCadt>al1eryCiaCkforaC200.&ClOOXLT  $49  95 
B-a'SA  1  2  V  AA  N^Cad  batteries  (set  of  eighij  $1 7  95 
B-S'SA  T  2  V  AA  Ni-Cad  batteries  (set  ot  Nve) .  ..  513,95 
FB-F'SAFrequ«ncyD^rectofvfo«'EasternU.S-A. .  .  $14  95 
FB- W-SA  Frecuepcy  Directory  Tor  Weslei n  US.  A.  S 1 4.95 
ASO-SA  Air  Scan  Pirectory  $14  95 

SRF-SA  Survrvai  Radio  Frequency  Directory  514  95 

TS  G-SA- Top  Seerer  Registry  of  U  S  &ov1  Freq  $14  95 
TlC-SA  Techniques  for  Inlercepli-nB  Comm.  £14.95 

RRF-5A  Ftsilroad  frequency  directory     $14.96 

EEC-SAEmbassyA  Espionage CommunicationB  .  £14  95 
ClE-SACovertJnt0jllgenct£iect  Eavesdropping  $14  95 
MFF-SA  Midwesi  Federal  FreOjLjericy  directory  St  4  95 
AfiO-SA  Ai^agnet  mounl  rtiab^le  scanner  antenna       $35  95 

ATO'SA  Bas«  si  at  on  scann&r  antenna- S35  95 

USAMM-SA  Mag  mount  VHF  an!  w/  t2  cable  $39,96 

USAK'SA  ^  hole  mount  VHF  ant,  wM  7  cable  . . ,  $35.95 
USAK450$A^  hole  mount  UHF  ant  w/ 1  7  cable  ,  53596 
AddS4.0O  &^li>ppl^g  for  ail  ^cce^ones  ordafedat  t^  same  time 
Add  $^00  $hip{>Fr^g  p»r  radio  and  S4  oo  per  antvnrLa. 

BUY  WITH  COHFIDEHCE 

To  0»t  thm  t»mtm9tdmli¥*rf  ir^tn  C Ef  of  any  scanner, 
send  cr  phone  your  OTder  directly  to  our  Scanner 
DkstfibutionCenter:"  Michigan  residents  please  add  4% 
aales  tax  or  supply  your  tajc  I.P,  number.  Writlen  puf^ 
chase  orders  are  accepted  from  approved  government 
agencies  and  most  well  rated  firms  at  a  10%  surcharge 
for  net  10  billing.  All  sales  are  s^ubjed  to  avsilabiliiv. 
acceptance  and  verification  All  sales  on  acc&ssoriies 
areflnal.  Prices-  terras  and  specificaiions  are  subject  (o 
Cf^ange  without  notice.  Ail  prices  are  in  U.S.  dollars  Out 
of  stock  itemswill  be  placed  on  backorderautomatically 
unless  CE!  is  instructed  differently.  AS5.00  additional 
handlmg  fee  wNl  be  cfiarged  for  all  prders  witti  a 
merchandise  total  under  $50.00  Shipments  are  F.0.& 
CEI  warehouse  in  Ann  Arbor,  Michigan.  No  COCKs. 
Most  Items  fisted  have  a  manufacturer's  warranty.  Free 
copies  of  warrenties  on  these  prcducis  are  available 
by  writing  to  CEI.  Non-cerlified  checks  require  bank 
Clearance  Not  responsible  for  fypograph^cal  errors- 

Majl  orders  to:  Communications  Electron- 
icsr  Box  1045,  Ann  Arbor.  Michigan  48106 
US  A.  Add$6.00  Qer scanner iof  U^P.S.  ground 
shipping  and  handling  in  the  continental  U.SA 
For  Canada,  Puerto  RicOp  Hawaii  Alaska,  or 
APO/FPO  delivery,  shipping  charges  are  three 
times  continental  U.S.  rates,  (I  you  have  a 
Discover,  Visa  or  MasterCard,  you  may  call  and 
place  a  credit  card  order  Order  lofhfree  in  the 
U.S.  Dial  800-USA-SCAN.  In  Canada,  order  tolt- 
free  by  calling  800-221-3475.  FAX  anytime, 
dial  31 3-971-6000  Jf  you  are  outside  the  U.S. 
or  m  Michigan  dial  31 3-973*8883.  Order  ioday. 

Scanner  Distribution  Center^  and  CEI  logos  are  irade^ 
marlts  oi  Communications  Electronics  Inc 

AD  #062386-SA6;( 
Copyright©  19S8  Communicatior^s  Electronics  Inc. 

For  credit  card  orders  call 

1-800-USA-SCAN 

COMMUNICATIONS 
ELECTRONICS  INC 
Consumer  Ptoducts  Division 

P.O.  Bob  t045  a  Ann  AftKjr.  Michi^n4eiO6-i045  USA 
For  orders  call  31 3-973-883$  or  FAX  31 3-971 -6OO0 
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t£l©m6"^&  '^^^'   '  %,    .,   3^A^.  and  ^.*^»  I  r "^  ^  "^ 

ihcse  questions  biti  want  that  next  clas^jpO,  Bo*  TQaianmiss 
UQen^..£a  bad^'ou  can  almo^^t  taste  it. ,  ^then-i.,  Te^tiHH 

readtiii  and  upgrade!  J — TRe  tests  jE£_giit§ii  4fi  your  backyaifl^ 

--^^j^^  \  _^ — —  hamfcsis  or  lot'aT  radio  clubs  ralhcr  than  ai 

iavor*¥oiJ_^_-^^-^^:;^^^^p^  ON  ^^     examiniftg  points  in  major  cities. 

exaj^  becayso^fott-tion't  fully  understand — ---^he^tTW  exams  ar^^vcry  generous  when  Think  abom  these  things.  You  can't  ask  for 

the  fReon  m  bemuse  some  of  the  formuys^^'^au  cons  kier  examinees  are  not  required  to 
and  schematics  have  >ou  conlu.sed'^  Thej^^^^copy  tetter  perfect  for  any  length  of  time  at 
secrcsi  of  pas<iing  any  of  the  wntten  exum^  t^**'*^ilj^aii^  need  only  to  correctly  answer  seven 


DO  you  believe  ypuLcart't  pass  the  next 
level  CW  ejiam?  Yoa  don 't  h^ve  lo  be  a 
CW  whiz  to  pass  if  you  Icnow  how  lo  properly' 
prepare  for  and  take  the  lest.     ■"  ^"^^       «r».ir 
Are  you  hcjiitanf  to  take  thu  next  writteh 


Lon&and 
vaifl^at 


hiowin^  hi^  to  correeth  ufi^war  ihc  ques- 


li       c. 


tions  you  don  ■(fully  uftderstand,J^  ou  can  do 

just  that!  s^p  r 

Have  you  failed  the  test  a  few  times  and 
now  find  yourself  afraid  to  retake  it  for  fear  of 
failing  again  or  perhaps  thinking  that  it  would 

beembarassing? 
If  you  answered  affimaativcly  to  any  of 
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of  ih^Jen  questions.  This  is  more  than  fair. 

Why  wait  tor  a  no-code  license  or  settle  for 

your  current  privileges  when  you  can  pass  the 

next  code  test? 
The  FCC  has  gone  about  as  far  as  it  can  go 

to  make  the  written  exams  within  the  reach  of 

practically  everyone.  Stop  for  a  moment  and 

consider: 

The  exact  questions  and  exact  answers 
are  available  as  a  study  guide  (totally  unbe- 
lievable). 

You  can  take  the  tests  time  and  time 
again  until  you  either  pass,  die  or  run  out  of 
#2  pencils,  whichever  comes  first  (almost 
unbelievable). 

You  get  credit  for  test  elements  passed 
the  next  time  you  take  the  exam  (unbeliev- 
able). 

The  tests  are  multiple  choice  rather  than 
essay. 


anything  more.  Their  will  always  be  a  written 
test  of  some  type,  and  we  w^ant  that  for  the 
good  of  the  hobby.  Today's  tests  are  designed 
to  be  passed. . .  and  you  can  do  it. 


"The  FCC  has 

gone  about  as  far 

as  it  can  go  to  make 

the  written  exams 

within  the  reach  of 

practically  everyone. " 
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Spectrum  Analyzer: 

•  electrical  signals  in  freq.  domain 

•  fioriz.  axis— frequency 

•  vert,  axis— amplitude 


tfF-4.1 


ieF-t2 


4eF4  3 


A    TTL  -^ — ' — — 

B    ECL 

C.  flTL 

rmcMoa 

A.  SiA^iOs  — — - 

Esrs 

0   Ekb^ 


B   TtM  inpul  iwlrclWni^  IfveshOlO  ii  itiDut  Fwd  Nnvi  Ifw  power 
1^  Th«  in(hjF  twilching  (hrBshnid  ii  Mwut  ew-tnl)  \fm  powy 


Figure  L 

34     73  Amateur  Radio  •  July,  1988 


f7jf wr^  2. 


Jtt$t  reading  this  magazine  and  enjoying 
ham  radio  at  whatever  level  you  arc  now  at  is, 

in  my  opinion,  indicative  that  you  have 
enough  intelligence  to  pass  your  next  level  of 
exam.  If  you  want  to  upgrade  but  are  not 
willing  to  put  forth  the  effort,  there  is  nothing 
wrong  with  that.  You  con  remain  a  shortwave 
listener  or  slay  at  your  present  level  of  license 
and  enjoy  ham  radio  within  those  limits. 
However,  if  you  ane  willing  to  work  at  it  and 
make  up  your  mind  to  do  it,  you  will  in  fact 
upgrade.  Ham  radio  is  fun  at  any  level  of 
license...  but  it's  a  whole  new  bdl  game 
when  you  have  more  privileges  such  as  work- 
ing  the  DX  statiom  in  the  lower  piirtion  of  the 
bands  rather  than  just  listening  10  ihem. 
The  choice  is  yours. 

Preparing  For  The  Exam 

The  number  one  rule  in  preparing  for  the 
code  exam  is  a  positive  attitude.  If  you  have 
trouble  learning  the  code  or  increasing  your 
speed,  it  probably  is  because  of  a  bad  attitude. 


Figure  3. 

It  is  ven'  common  to  hear  all  sons  of  nesai  ive 
comments  abtiui  code,  and  I  made  a  lot  of 
choice  ones.  I  refused  to  work  CW  for  ap- 
proximately 25  years,  but  then  decided  to 
upgrade  and  changed  my  attitude.  I  viewed  it 
aji  a  challenge,  bought  a  used  keyer  and  real- 
ized all  of  a  sudden  I  was  having  fun  working 
CW- 

Change  yoyr  attitude  right  now  and  decide 
to  master  the  challenge.  You  will  cut  out  a  toi 
of  drudgery  and  will  learn  it  in  about  hatf  the 
time.  Plus  it's  fun!  13  wpm  is  within  the  reach 
of  practically  everyone  and  this  is  all  it  takes 
for  an  Advanced  ticket. 

The  second  rule  in  order  of  importance  is 
praaice.  practice,  practice  by  listening,  lis- 
tening, listening.  You  want  to  pass  the  test, 
and  ii  is  a  listening  test.  Listen  to  W  J  AW,  on 
the  air  QSO's  and  practice  tapes.  Keep  push- 
ing your  speed  up  by  listening  to  speeds  faster 
than  you  can  copy  100%.  Listen  to  speeds 
you  can  copy  letter  perfect  to  give  you  confi- 
dence. Practice  a!  least  a  couple  of  times  a 
day.  On  occasion  practice  with  some  distrac- 
tions in  the  background,  because  most  test 
sites  are  less  than  ideal. 

You  also  can  get  in  a  lot  ofpract  ice  without 
being  at  your  operating  desk.  Whenever  you 
have  a  few  spare  minutes — driving  to  work» 
waiting  in  line,  on  hold  for  a  phone  call,  or 
anywhere  else—look  at  an  object  or  some 
priming  and  sound  the  characters  out  to  your- 
self in  code.  Hear  the  words  sent  at  various 
speeds.  This  is  excellent  practice  and  has 
been  proven  to  be  almost  as  effective  as  the 
real  thing.  Plus,  it's  fun. 

Also  make  sure  you  get  a  copy  of  a  Gordon 
West  practice  QSO  tape  for  the  level  of  exam 
you  phin  lo  take.  These  tapes  folSow  the  same 
format  as  the  exam  and  are  very  helpful. 

Avoid  translating  the  letters  you  hear  into 
visualized  dits  and  dahs  and  then  translating  it 
to  the  actual  letter*  When  you  hear  a  di-dah 
you  should  immediately  know  it  is  an  A.  Do 
not  add  an  intermediate  step  of  visualizing  the 
di-dah  on  paper.  Translate  once  and  once 
only  or  you  won*t  make  it  to  13  wpm. 

L^m  to  put  a  dash  whenever  you  miss  a 
letter.  Do  not  dwell  on  letters  you  do  not 
immediately  know.  Make  a  mark  on  your 
paper  for  every  character  you  hear.  By  mak- 
ing a  dash  on  the  paper  for  characters  you 
miss,  you'll  know  exactly  how  many  charac- 
ters you  have  to  fill  in.  Worrying  over  a 
missed  character  only  guarantees  youll  miss 
the  next  several. 

Master  the  numbers  and  master  them  well. 
There  will  be  at  least  two  to  three  questions 
involving  numbers  on  the  exam.  It's  not  good 
to  be  guessing  numbers  because  you  Ve  either 
right  or  wrong. 
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Figure  4. 

Get  on  the  air  and  operate  CW  once  in  a 
while  for  a  change  of  pace.  You  might  even 
have  sweaty  palms  but  that  is  normal.  But 
remember...  it*s  fun- 

The  Written  Exam 

There  is  a  wide  selection  of  study  materials 
on  the  market.  If  you  are  fortunate  enough  to 
live  in  an  urea  where  study  classes  are  offered 
by  a  local  radio  club,  by  all  means  enroll. 
Read  and  study  as  much  as  you  can,  because 
the  more  you  understand  the  subject  maner, 
the  more  you  will  enjoy  ham  radio. 


'*Don't  iet  anyone 

hang  a  guilt  trip  on 

you  for  memorizing  a 

few  questions  that 

you  simply  don 't 

understand.  Your 

goal  is  to  pass 

the  test " 


The  final  phase  of  preparation  is  to  obtain 
the  most  recent  copy  of  the  License  Manual . 
Read  through  the  questions  and  answers  sev- 
eral times,  circle  the  letter  of  each  correct 
answer  and  then  underline  key  words,  key 
phrases  or  key  numbers  in  each  question  and 
in  the  correci  answer.  Do  this  for  every  ques- 


4TO-«1 


Wfiii  IriqtHir^  lanqr  will  H  funtC  by  tM  d^yn  In  Fp^h  4&0-I 
•ttmn  L  II  m^M:r«n«no^,  Cr  It  ^Jbplco^iradi.  intl  Cv  ii 

a  eiiiinfoulriTasDTHj 


0 


ij  3H  l*<-iDug^  Ii  *ai  lithtr 
•f  Ht  ttvtBugh  54  'Ql  ytHf 


«8a«^ 


P&'ti^ujnifftpi  fflJinfRwiT 


©LP! 


25Q7  !|h*i?ija(fi  *gCJ  nHi 


Freq.  range  from: 
10-1 56-50-2 

30-200-80-10 


3508  thru  4004 
1737-2005 


Figure  5. 


tA 


dWip^  Ii  ton  ttttb  ditil  MliMuf  MIlMilB  '0CH7 
A  Th#  dfiftann  twtwn^  l^  uWT)l>  And  ^r^tu/ta  i^on  ■ 
chw^lng,  Eiu^ng:  Itia  ^ttplir  B^'tct 
Th*  diicAnca  baL-wGfli^  thm  iiiallna  and'  ground  ilation  » 
CMriQi^iQ  eiUilns  (ha  Eltfi^ylli  atl4^! 
Th«  oiHir^t  b«iHi««n  ina  »ti#illia  &nd  giDung  lUilod  !■ 
Chantgln^,  {Auimg  in+  9frf^wt  >#w  aUKC 
Th«  ai»1«nc«  Ewiwvan  l^d  Hffffl'i*  And  i^fDunj  HViOH  l| 


a. 
c 


Figure  & 

tion .  Review  all  of  the  questions  several  times 
before  you  take  the  exam. 

At  this  point,  you  will  know  which  ques- 
tions give  you  trouble.  If  you  ufKlerstand  the 
question  but  can't  remember  the  answer  or 
you  simply  don*t  understand  a  question  or 
block  of  questions,  you  have  two  techniques 
that  will  pull  you  through:  outlining  and 
memorizing-  If  these  techniques  work  for  law 
and  medical  school  exams  where  you  don't 
have  the  exact  questions  and  answers  avail- 
able before  the  tests,  they  certainly  wtl!  work 
on  today *s  ham  radio  exams. 

Outline  every  question  and  answer  that  you 
donH  know  absolutely  cold  by  summarizing  it 
in  a  separate  notebook.  Your  underlinings 
will  help:  abbreviate  as  much  as  possible. 
Outlining  is  another  step  of  imbedding  the 
material  in  your  head  (reading-underlining- 
outlining). 

Consider  the  example  in  Figure  1,  which 
involves  five  questions  and  answers  led  to  the 
simple  outline  shown.  An  outline  does  not 
have  to  be  fancy  or  perfect.  Your  goal  is  to  set 
forth  the  essence  of  a  series  of  questions  and 
correct  answers  in  a  brief  formal  that  you  can 
understand. 

Mnemoitic  Devices 

Let's  get  a  few  things  straight  regarding 
memorisation  before  we  go  any  further.  First 
of  all,  it  is  not  cheating  or  dishonest  to  memo- 
rize the  answers  to  some  questions.  Again, 
keep  in  mind  that  the  questions  and  answers 
are  given  to  us  by  the  FCC.  Sure  there  are 
purists  in  our  ranks  who  frown  on  anything 
but  total  understanding  of  all  aspects  of  the 
exams.  My  answer  is  that  ham  radio  opera- 
tors come  from  alt  walks  of  life ,  and  many  of 
us  have  no  training  in  radio  or  mathematics. 
(I  never  could  understand  how  someone  who 
work  w  ith  electronics  all  day  for  a  living 
could  come  home  and  enjoy  ham  radio  as  a 
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hobby.)  Don'i  Ici  anyone  hang  a  guill  trip  on 
you  for  memorizing  a  few  questions  ihat  you 
simply  don't  undcrsiand.  Your  goal  is  to  pass 
the  Ecst. 

Memory  devices  have  been  with  us  since 
grade  school:  c,g,,  Italy  isshapcdlikeabcx)t, 
and  the  lines  on  a  treble  clef  of  music  arc 
EGBDF,  because  we  all  know  that  "Every 
Good  Boy  Docs  Fine/'  To  call  Gambler *s 
Anonymous  diiil  1-800-LAST  BET. 

The  more  ridiculous  the  association  the 
easier  it  is  to  remember.  For  example*  take  a 
look  at  the  four  questions  and  answers  in 
Figure  2  and  the  underlining.  \  have  always 
been  fa'vcinated  by  trucks,  and  as  I  read  this 
series  of  questions  the  word  semi  popped  into 
my  head  (semieonductor).  I  ihen  envisioned  a 
shiny  new  white  semi-tractor  wiih  4000  in 
chrome  numbers  on  ihe  side  of  the  hood 
pulling  a  half  size  trailer  lo  get  low  gas  con- 
sumption with  CMOS  in  bold  read  letters 
emblazoned  across  the  sides  of  the  trailer. 
Ridiculous?  Ytiu  bet.  Slick  in  my  mind?  Ev- 
ery bit  of  it. 

An  example  of  a  less  exotic  association  is 
Figure  3.  The  key  word  is  "operational," 
and  the  left  side  of  the  correct  symbol  is 
shaped  like  an  O. 

Sometimes  you  have  to  use  pure  rote  mem- 
ory, because  you  can't  come  up  with  a  ridicu- 
lous association.  Figure  4  is  a  series  of  five 
questions  that  all  stan  out  with  a  0.01  micro- 
farad  capacitor.  For  test  purposes  you  can 
omit  two  megohm  and  20  volts,  because  they 
are  the  same  in  all  quest  ions.  The  two  vari- 
ables are  the  number  of  seconds  it  takes  to  die 


down  to  certain  voltage.  I  outlined  the  five 
questions  and  came  up  with  two  rules:  "Mul- 
tiply by  almost  three"  and  "2.100  incre- 
ment." Memorizing  one  question  and  its  an* 
swcr  will  allow  you  to  answer  the  other  four 
by  appUing  the  rules. 

Another  example  is  shown  at  Figure  5. 
Look  at  my  outline  and  the  circled  numbers. 

You  will  note  in  Figure 6  thai  '"downlink^* 
is  a  catchy  word  in  the  question  and 
'*doppler"  is  the  correct  answcr-boih  start- 
ing with  '*d/' 

Memory  techniques  work  for  any  type  of 
question  whether  it  involves  definitions, 
numbers  or  schematics.  The  secret  is  in  using 
your  imagination  and  pulling  out  a  common 
thread,  a  ridiculous  association,  or  a  rule  of 
thumb.  Plus  it's  fun. 

Taking  The  E\am 

Thorough  preparation  is  the  basis  for  a 
feeling  of  confidence  and  positive  attitude  on 
exam  day .  Walk  into  the  exam  rcx^m  as  a  winner 
with  your  tiead  up— wjm  are  going  to  pass! 

The  night  before  the  exam  listen  to  the  QSO 
format  tape,  study  your  outline  and  your 
memory  aids.  It's  basic*  but  get  a  good 
night's  sl^p.  Study  some  more  the  day  of  the 
test  if  you  have  time. 

A  few  pointers  on  taking  the  code  test! 

Concentrate  on  what  you  are  copying  and 
don't  try  to  read  what  you  have  written. 

Leave  a  dash  for  each  missed  letter. 

Copy  the  consonants  the  best  you  can.  If 
you  find  yourself  falling  behind,  skip  the 
vowels  and  copy  the  consonams.  Ii\s  easy  to 


fill  in  the  vowels  when  ans\%^ertng  the  ques- 
tions. 

Copy  the  main  words  the  best  you  can. 
Omit  the  simple,  meaningless  words  if  you*re 
falling  behind. 

If  you  anticipate  a  set  of  numbers  coming 
because  youVe  in  the  process  of  copying 
"'Kenwood"  or  RST  and  you*re  falling  be- 
hind. don*t  copy  the  full  word.  Copy  the  first 
part,  then  listen  carefully  to  get  the  numbers. 

If  you  don't  know  an  answer  to  a  question 
but  you  have  some  notes,,, take  a  guess.  If 
you  have  some  of  the  consonants  and  use  your 
imagination  the  odds  are  with  you. 

The  code  tests  are  straightforward  rather 
than  being  tricky* 

Keep  in  mind  while  taking  the  written  exam: 

Put  your  hand  over  the  answers  while  read- 
ing each  question  and  then  answer  it  in  your 
head  before  you  look  at  the  possible  answers* 

If  you  don't  know  an  answer,  pass  on  to  the 
next  question  and  come  back  to  it  later. 

When  you  go  back  to  a  skipped  question, 
engage  in  a  prix:ess  of  eliminating  wrong  an- 
swers. Aci  on  a  hunch;  guess  if  you  have  no  idea. 

If  the  question  calls  for  a  calculation  and 
yours  is  a  few  numbers  off  but  is  the  closer  to 
one  of  the  choices,  go  wiih  tte  closest  choice. 

Dnn*i  second-guess  yourself  once  you've 
marked  an  answer  unless  you're  sure  you 
made  a  mistake. 

Use  some  common  sense  and  remember 
that  you  can  miss  25  %  and  still  pass. 

The  choice  of  whether  to  upgrade  is  yours. 
Make  the  right  one  and  get  on  with  it. 

Good  luck!! 


RF  POWER  AMPLIFIERS 

•  Lowest  NF  GaAs  FET  Preamp 

•  Finest  Quality  Military  Construction 
•  Off-The-Shelf  Dealer  Delivery 


For  the  past  five  years,  Amateurs  worfdwide 
have  sought  quality  amplifier  products  from  TE 
Systems.  Renowned  for  the  incorporation  of 
high  quality,  low-noise  GaAs  FET  preamplifrers 
in  RF  power  amplifiers,  TE  Systems  offers  our 
fine  line  of  products  through  select  national 
distributors, 

Alt  amplifiers  are  linear  (all-mode),  automatic 
T/R  switching  with  adjustable  delay  and  usable 
with  drive  levels  as  low  as  %  Watt,  We  incor- 
porate thermal  shutdown  protection  and  h^ve 
remote  control  capability.  All  units  are  de- 
signed to  ICAS  ratings  and  meet  FCC  part  97 
regulations.  Approx,  size  is  2.8  x  5,8  x  10,5" 
and  weight  is  5  lbs. 

Consult  your  local  dealer  or  send  directly  for 
further  product  information. 


TE  SYSTEMS 

P.O.  BOK  35845 

Lea  Angetes.  CA  90025 

(213J47&-0591 
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Models  also avaiTabte  withouf  G^As  FET  preamp (d&tateG  suffLu  on  mode* *).  All  unHs cover 
h^\  amaieur  Isand  -  specJ%  10  MHz  bandwidth  for  420^50  MHi  ainplifier 

Amplifier  capatnlHieSJ  100-200  MHz,  225-400  MHz,  1-2  GHz,  Mtlilarv  (29V),  Commercial* 
etc.  also  availably-  cohslIi  factory. 
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W5YI  Novice  Course 


Nyinber  1 5  ofi  your  Feedback  card 

Gordon  West's  Radio  School 

2414  College  Drive 

Costa  Mesa,  CA  92626 

Price:  $19  95 

Written  by:  Gordon  West  WB6N0A 

and  Fred  Maia  W5 Yl 


Gordon  and  FiBd,  youVe  made  the  well- 
nigh  tmpossibte  seem  easy— well,  tf  not  easy, 
at  (east  attainable.  I'm  confident,  if  anyone  ts 
ever  really  confident,  that  Tm  prepared  to  go 
for  my  Novice  license* 

Wayne  had  been  reminding  me  for  a  couple 
of  years  now  thai  I  doo*l  have  a  callsign  after 
my  name.  In  critiques  of  the  magazines  I  could 
usually  count  on  him  to  pomt  out  that  a  callsign 
was  missing  after  my  name  on  Ihe  staff  box. 

But  the  last  straw  happened  a  couple  of 
months  ago  when  he  said  in  his  cheerful  way, 
'Yoy  blankety-blank-blank  turkey,  when  are 
you  planning  on  getting  your  license?"  Well, 
the  timing  of  Itiat  gentle  reminder  couldn't 
have  bean  better,  I  just  happened  (o  have  a 
copy  of  the  Gordon  West  Radio  School's  New 
Novice  Voice  Class  handy  on  my  desk.  I 
waved  the  tape  and  license  preparation  books 
at  Wayne,  and  gave  my  solemn  oath:  Til  get 
my  license  by  April  Fool's  Day. 

At  this  writing,  Tm  scheduled  for  my  exam  m 
a  couple  weeks.  And  as  Gordon  says,  in  his 
inlmilable  California  accent,  it  was  eeeeeasyf 
thanks  to  the  technique,  style,  encourage- 


ment, and  reinforcement  of  this  class. 

After  a  rousing  musical  introduction  on  the 
first  tape,  with  greetings  from  Gordon  and 
Fred,  and  assurances  that  Morse  code  was 
going  to  be  eeeeeasy!  I  got  down  to  work. 

I  walked  my  way  through  the  letters,  the  dits 
and  dahs  of  e.  then  t  and  a  (Gordon  says  di- 
dah  kind  of  sounds  like  an  a  looks).  Then  the 
dJts  and  dahs  began  forming  words— ate.  tea, 
at.  Just  when  I  was  expecting  to  master  code 
in  one  sitting,  Gordon  warns  that  I  shouldn't 
study  for  more  than  20  minutes  at  a  lime. 

The  class  moved  on  to  new  letters,  n  J,  t,  m, 
s,  o,  s.  My  abbreviated  alphat>et  then  consist* 
ed  of  10  tetters.  I  already  knew  v,  thanks  to 
Beethoven.  The  rest  would  be  eeeeeasy.  The 
.tape  spurred  me  onward  to  a  blazing  7  wpm, 
with  Gordon's  encouraging,  '^Hey,  not  bad, 
not  bad  at  altr' 

The  rest  of  the  alphabet  began  etching  itself 
in  my  brain.  R,  u,  k  were  easy,  the  tatter  two 
being  variations  of  r  I  mastered  cq  by  listen- 
ing to  the  rhythm,  Punctuation,  numbers, 
prosigns,  were  a  cmch  with  the  coursers  use 
of  varying  speed,  random  drills,  and  the 


continual  remforcemem  and  coaxing.  Al  the 
end  of  the  second  lesson  Gordon  says  to 
stand  up  and  take  a  tKiw.  Somewhere  in  the 
distance.  I  think  I  heard  the  strains  of  Pomp 
and  Circumstance. 

On  lessons  3  and  A,  I  stumbled  on  a  few 
letters:  y,  I,  f,  p.  But  with  continual  repetition 
Iheyn  too.  locked  in. 

During  the  3  or  4  hour  breaks,  when  Gordon 
suggests  going  out  and  mowing  the  lawn,  or 
washing  the  car,  dog,  or  cat,  I  had  better 
things  to  do.  I  was  immersed  in  the  study 
guide's  302  exact  word-for-word  Novice 
test  questions— complete  with  answers  and 
explanations. 

This  is  an  excellent  license  preparation 
guide— Gordon  and  Fred  are  to  be  con* 
gratulated  on  the  content,  marketing,  and 
packaging  of  their  course.  Morse  code,  after 
all.  Is  fun,  and  it  is  easy.  The  colloquial,  infor* 
mal  approach  on  the  tapes  works,  it  worked 
for  me  to  break  my  mental  barrier  to  code. 

"Okay,  you  can  break  the  seal  on  the  VEC 
envelope  "  Hmmmm^  what  will  my  caNsign 
be,KA1STU?BI 
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ELECTRONICS  INC. 

5417  Jet  View  Circle,  Tampa,  flonda  33634 
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HF  Equipment  Regular  SALE 

IC-761  HF  xcvr/SW  fcvr/f^MT  ,.,.,,2699.00  23^9 

Hli-3B  Scanning  tiand  micropliorie     47.00 

SP'20  Eit.  speaker  w/audio  fflter  „    149.00  139'^ 

FL-lOl  350H2lstif  CWMter.-.. 

FL-53A  250  Hz  2od  IF  CW  filter,.,, 

FL-IOZ  6  4tHzAMMter 

EX  310  Voice  synthesiser, , 


73.50 

115.00  103'^ 
59.00 
59.D0 


]C'751A  9'tJand  icwi/  1-30  MHz  rcvr  1699.00  1449 
PS'35  imemalpswersuppJy -,....   219.00199^' 
FL-32A  500  Hz  CW  liiter  (Isl  IF]....     69.00 
FL-63A  250  Hz  CW  lifter  (1st  IFK...     59.00 
FL-52A  500HzCWIilter(2ndlF)...    115,00  109^^ 
FL-53A  250  Hz  CW  filter  (2nd  If) . . .    1 15  00  109^^ 


Fl-33  AM  filler. 


^    *   ^    m   i    i    *   *■   ti   -k    *,   ■h    , 


49.00 


FLJO  2.8  kHz  wide  SSB  filler ......     59.00 

RC'IO  External  frequency  cdntTDlier    49.00 


IC-735  HF  Iranscefver/SW  rcvr/mic 

PS-55  Extefnat  pewer  supply.. 

AT-150  Automatic  antenna  tuner ,., 
FL-32A  500  Hz  CW  filter  ........... 

EX-243  EledrofiiC  heyer  unit ....... 

UT-30  Toneencodir ... . — 

IC-2KI  160  15m  solid  state  amp  w/ps 
PS'15  20A  external  power  supply...., 
PS'30  Systems  p/s  w/^ord,  6pm  plug 
MB  Mobtle  mount,  735/751A/751A... 

SP'3  External  speaker ..*,.w.... 

SP'7  Small  ederpal  speaker  *.*,*.,*., 
CR-64  High  stab.  ret.  xtil  tor  751  A,,,, 

PP-i  Speaker/patch. „,,.„„„. 

SM-6  Desk  micropfiofie ,,.. 

SMS  Desk  mic  -  two  cables.  Scan.  ,„, 
SM-10  Compressor/graph  EQ,  8  pin  mic 
AT-lOO  lOOWa-band auto,  antenna tunei 
AT'500  500W  9  band  auto,  antenna  tuner 
AH-2  8'band  tuner  w/mount  &  whip 
AH-2A  Antenna  tuner  system,  only,.., 
GC-5  World  clocli. ...... ,*...„.,>,.,. 

VHF/UHf  bdse  multi-modes 
IC-275A  25W  2m  fM/SSB/CW  w/ps 

!C-275tt  100W2mFM/SSB/CW 

iC-375A  25W220FM/SSB/CW..„,.. 
IC-475A  25W  440  FM/SS8/CW  w/ps 


1099.00  959^' 
219  00  199^^ 
445  00  389^^ 

69.00 

64.50 

1850 


Regular 

1999.00 

175.00 

343  00 

25.99 

65.00 

51.99 

7900 

179.00 

47  95 

S9.00 

149  00 

445.00 

589.00 

659.00 

519,00 

91.95 

Regular 

129900 

1399  00 

1399.00 

1399.00 


SALE 

1699 
159^^ 
319^^ 


164*^^ 


139« 

389'^ 
519'^ 
589'^ 
449'^ 

SALE 

1149 
1Z29 
1229 
1249 


ICOM 


IC:-475H  75W  440  FM/SSB/CW 1599.00  1429 

IC-575A  25W  6/ 10m  xcvr  w/ps 1399,00  1249 


IC-471H  75W430  450 CloseoiFtl399  00 

PS-35  Internal  power  supply 219.00 

A6-35  Mast  mounted  preamp  ......  99.95 

AG'35  (Purcfiased  with  IC-471H)  99.95 

SM-6  Desk  microphone •..--.  47  95 

EX-3i0  Voice  synthesizer ,,., ,*..  59.00 

TS-32  CommSpec  encode/decoder.,..  59  95 

UT-15  Encoder/dwodenmertace-..  34  00 

UM5S  UT-15S  wAS-32  mslall^ 96  00 

VHf/VHf/t2  GHz  Mobfhi  Regular 

IC'2§0K  2SW  2m  SS8/FM     CJoseout  639  DO 

IC-27A  25w  2m  FM/TTP  mit  aoseout  429  00 

IC-27H  45w2mFIVI/TTPmJC  aoseout  459  00 

IC-37A  25w  220  FM/TIP  mjc  Closeout  ^99.00 

IC47A  25w 440  FM/TTP  mic  Closeout  549.00 

PS-45  Compact  8A  power  supply . . .  145.00 

UT-16/EX-3B8  Voice  synthewer ...  3199 

SP-10  Slim4ine  external  speaker ...  35.99 

tC'28A  25W  2m  FM.  regular  mic.. 429  00 

1C-28A  2SW  2m  FM.  TTP  mic .,..,,...  469  00 

IC'28H  45W  2m  FM.  TTP  mic  .,„.....  499  00 

IC'38A  25W  220  FM.  regular  mic  .....  459  00 

IC'38A  25W220  FM.TTP  mic  „.,,.,.  489  00 

IC48A  25W  440-450  FM.  regular  mic  459,00 

IC4SA  25W  440  450  FM.  nP  mtc . . . .  509.00 

HM-14  Extra  FTP  microphone 59.00 

UT-28  Dif^ital  code  squelch 39.50 

UT'29  Tone  squelch  decoder 46.00 

HM-16  Speaker/microphone..,.*.,  34  00 

IC-228A  25W  2m  FM/TTP  scan  mic. --  50900 

IC-228H  45W  2m  FM/TTP  scan  mic,„  539 00 

UT-40  Pocket  beejj  fuTiction 45.00 

IC-900A  Transceiver  controlter... 639.00 

yX-19A  10m  low  band  unil  .......  299.00 

UX-29A  2m25Wtsand  unit. 299  00 

UX-29H  2m  45W  band  unit. „.,.,..  349.00 

UX-39A  220MHz  25W  band  unit.,.,  349.00 

UX49A  440MHz'25W  band  unit....  349.00 

UX-59A  6m  IDWunit.  ..., 349.00 

UX-129A  1  2GHz  lOW  band  Ltnit ,.,  543.00 

IC'320OA  25W  2m/440  FM  w/TTP....  695.00 

UT23  Voice  synthesizer............  34  99 

AH-32  2m/440  Dual  Band  antenna ..,  39  00 

AHB-32  frunk'lip  moynt  ..-- 35,00 

Larsen  PO  K  Roof  moynt „„.,.....  20,00 

Larsen  P041M  Trunk-lip  mount...,  22  00 

Larsen  PO-Mli  Magnetic  mount .,.,  22.00 

IC-i200A  low  l-2GHzFlVI  Mobile.,..,  699,00 
IC'1271A  low  L2GHz  SSB/CW  base  1269  00 
AG-120D  MasI  mounted  preamplifier   105  00 

PS-25  Internal  power  supply ,,  125.00 

EX-310  Voice  synthesizer >*^..,  59  00 

TV-1200  ATV  interface  uml..„.»»  139.00 

IIT-15S  cress  encoder/decoder ...  96.00 

«P-1210  1  2GHz  low  99  th  FM  xcvf  1529.00 

RP-2210  220MHI  25W  repeater  ......  1649.00 

RP-3010  440MHz  lOW  FM  repeater,,.  1299.00 


9895* 

199'* 


SALE 

549^^ 

349'- 

399^' 

399^^ 

469^^ 
134^5 


349" 
409^' 
439*'^ 
369« 
429^^ 
369*^ 
U9'^ 


479^^^ 

569*^ 

269*^ 
269S' 
319^^ 

319^^ 
319*^ 
499^^ 
579" 


629»5 
1129 

1145^ 
129*5 

1349 
1469 
1149 


MosterCard 


VISA 


Hsnd-helds  Regi/lar 

IC'2A  2  meters 289.00 

IC  2Af  with  HP.,,.,..  319.00 
IC^3AT  220  MHz,  TTP  349.00 
iC-4AT  440  MH7,  TTP  349.00 
IC-02AT/HigtT  Pcwef  409.00 
IC-03AT  for  220  MHz  449.00 
IC  Q4AT  fOf  440  Mm  449.00 
iC-ulAT  !or2i7i#i/TTP  329  00 
IC  «4AT  440MHi.nP  369.00 


SALf 

279^' 

299*^'' 
349-*^ 
319'- 
389" 
289'* 
329 


IC-u2A  fof  2m  w/o  TTP        ' 
I  Reg  S299  -  Closeout  S259^^ 

Accessories  for  ml  cros  -  CALL 
Aircriitl  b.inJ  /iiindhe/ds  Regular  SALE 

(C42AT  IW  T2GHZ  FM  HT/batt/cer/HP  473.00  419-''^ 

A  2  5WP£Psynih  aircraft  HT 525,00  479" 

A-20  Syotti.  aifcralt  HT  w/VOI?.. 625.00  569'**' 

Accessories  far  att  exi:ept  mtcro$  Regutar 

BP-7  425m3h/l3 2V  Nicad  Pak  -  use  BC^35  7900 

aP-8  800mati/84V  Nicad  Pak  ■  use  BC'35„-  7900 

BC-35  Drop  m  desic  clUarger  for  all  batteries  79.00 

IC  leu  WaJtchaiger  lor  eP7/8P8.. .,.*.»,...  2}2S 

LC-11  Vinyl  case  for  DIk  osing  BP-3  „...«..„  20  50 

LC-14  Vinyl  case  for  DIx  usir*g  BP  7/8 „  20.50 

LC  02AT  Leather  case  lor  Olx  models  w/8P  7/8  54.50 
Acc&isorit^s,  for  IC  and  fC~0  s^ri^s          Regular 

BP-2  425mati/7,2V  Nicad  Pak  -  use  BC35....  49.00 

BP  3  Ejttra  Std  250  mah/S.4V  Nicad  Fak  ...,  39.50 

BP-4  AlkaEme  battery  case * 16  00 

BP'5  425mah/lQ.8V  Nicad  Pak     use  &C35  6500 

CA'5  5/8-wave  telescoping  2in  anlerjna  „„.,  19.95 

FA-2  Extra  2m  flexible  antenna  ,,,.. „„.  12.00 

CP-1  Cig.  Iigtiter  plug/cord  for  BP3  or  Dli»..  1365 

CP-10  Battery  separation  cable  w/clip 22.50 

DC-1  DC  operation  pak  for  standard  modets  24.50 

MB  160  Mobile  mlg  bkt  tor  atf  HTs.. ,..,....,.  25.99 

LC-2AT  Leather  case  lor  standard  models,..,.  54.50 

RB  1  Vmyl  watarprool  radio  bag.„.,. ,.„......  35.95 

HH-SS  Handheld  should&j- strap. H. .*:...*>"-*"  IS. 95 

HM'9  Speaker  mjcrophone... ..*.,, *i* 47.00 

HS-tO  Boom  microphone/tieadset.,. .»...„..  24,50 

HS  lOSA  Vo^  ynit  for  HS40  &  Deluxe  only  24,50 

HS40SB  PU  unit  for  HS-IO 24,50 

ML'l  2m2.3wm/lO*f  out  ampliher....SAlE  99.9S 

SS'32SMP  Commspec  32-tafie  encode? 27  95 

Rpceivt^n  R«€of«'  SALE 

R-71A  lOOkHz  to  30MH7  receiver 1999.00  869*^ 


RC-Il  Infrared  remote  controller.... 

FL-32A  500  Hz  CW  filter.. 

FL-63A  250HzCWhtter(htlF].,.. 
FL-44A  SSB  filter  (2rtd  IF].., i. *,,.>,. 

^n        tJF  i      Ifl       lLjlll|.d4.gq|4.iciii.j.B|.B_B>.-^,ii||i)f.| 

EX-310  Voice  synthesizer  ,„„, 

CR-64  High  stability  oscillator  xtai 
SP'3  External  speaker................ 

CK-70  (EX^299)  12V  DC  option...... 

MB- 12  MotMlf  moyftt..,.., .„„,..,.. 
R-7000  25MHz  to  2CHz  scan  rcvr ..... 

RC-12  Intrired  remote  coritroller.... 

EK-310  Voice  syntfiesizei ............ 

TV'fi7000  ATV  unit., 

AH-7000  Radiating  antenna ......... 


70.99 

69,00 

5900 
178.00  I59«^ 

49.00 

59.00 

79.00 

65.00 

12-99 

25  99 
1199  00  1049 

70  99 

59.00 
139,00  129*^  , 

99,00     111) 


HOURS  •Mon,  thru  Fri.  9-5:30;  Sat.  9^3 

Milwaukee  WATS  line:  1-800- 558-04 11  answered 
evenings  until  8:00  pm  Monday  thru  Thursday 

WATS  tines  are  for  Quotes  &  Ordering  only, 
use  Regular  line  for  other  I  nfo  &  Service  dept. 


All  Prices  in  this  list  are  subject  to  change  witboul  notice 


Order  Toll  Free:  1-800-558-0411 


I 


In  Wisconsin  (outside  Milwaukee  Metro  Area) 

1-800-242-5195 


I 


Inc. 


4828  W.  Fond  du  Lac  Avenue;  Milwaukee.  Wl  53216 

t*  BRANCH  STORES 


Phone  (414)  442-4200 

Associate  Store 


WtCKLIFFE.  Ohio  44032 

28940  Euclid  Avenue 

Phone  (216)  585-7388 

Ohio  WATS  1-800-362-0290 

thif  1-800-321-3594 


ORLANDO.  Fla.  32803 

6Zi  Commonwealth  Ave. 

Phone  (407)  894-3238 

Fla.  WATS  1-800-432-9424 

Outside  I   ann  <)i-»  inii 


CLEARWATER.  Fla.  34625  LAS  VEBAS.  Nev.  89106  CHICASO.  Illinois  60630 

1898  Drew  Street  1072  N  Rani^ho  Drive  ERICKSON  COMMUKICATIOKS 

Phone  (813)  461-4267  Phone  (702)  647-3114  5456  N.  Milwaukee  Avenue 

No  In-State  WATS  No  In-State  WATS  Phone  (312)  631-5181 

u-  it_i.: :j- iifiiTr     Outside  i    onn  ciA  cm  -ir  .-_    t *-.•.. i 


K 1  -800-327- 19 17    No  Nationwide  WATS   ZZ 1- 800  634-62 27  15  min.  from  0 'Hare! 
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73  Review 


by  Larry  Antonuk  WB9RRT 


AR-460D 

3  ¥2  Digit  LCR  Meter 

Simply  simplified  troubleshooting. 


American  Reliance  Inc. 

9241  E.  Valley  Blvd. 

Rosemead.  CA  91770 

Price  Class:  $200 


Since  the  beginning  of  electronics, 
Ihe  faulty  capacitor  has  been  the 
bane  of  the  imubleshoorer  Difficull  to 
test,  often  intermitient,  usually  "half 
bad" — the  capacitor  is  probably  re- 
sponsfbfe  for  more  bald  technicians 
than  any  other  component.  As  long  as 
there  have  been  bad  caps,  there  have 
been  people  whipping  up  devices  to 
test  them.  The  newest  entry  in  the  race 
is  the  American  Reliance  LCR  Meter. 

The  LCR  Meier  measures  just  what  it 
says— inductance,  capacitance,  and 
resistance.  On  the  L  and  C  functions 
we  also  get  D-lhe  Dissipation  Factor. 
The  unri  is  housed  in  a  DVM-sized 
case,  with  a  rotary  dial  to  select  func- 
tion/range. A  socket  accepts  compo- 
nents that  can  be  plugged  ngm  in,  and 
two  three-inch  test  leads  altow  the  user 
to  clip  larger  parts  to  the  meter.  Once 
the  components  are  plugged  in.  a  sOde 
switch  selects  L-C-Ohms  or  Dissipa- 
tion, A  fairly  nice  leatheHike  pouch 
comes  Wfth  the  AR-460D,  with  a  sepa- 
rate compartment  for  test  leads.  The 
instrument  is  fuse-protected,  in  case 
the  technician  tries  to  measure  the  ca- 
pacitance of  a  live  circuit.  In  a  show  of 
thoughtfulness,  the  input  overload  fuse 
is  easily  accessible  inside  the  battery 
cover,  no  tools  needed.  And  even  a 
spare  fuse  is  included! 

Measurement  range  of  the  unit  is 
quite  broad-up  to  20  fsAQ,  2  henries, 
and  200  microfarads.  The  capacitance 
range  is  somewhat  limited,  especially 
in  these  days  of  low-voltage  power  sup- 
plies. Accuracy  is  no  worse  than  ±  2%, 
with  most  ranges  being  ±  1%.  IVlea- 
surements  settle  down  quickly,  wi!h  on- 
ly the  normal  uncertainty  of  the  least 
significant  digit.  According  to  the  man* 
ual.  the  unit  needs  to  be  zeroed  when  testing 
caps  and  coifs.  This  seams  to  be  especiafly 
important  when  testing  low  value  caps  with 
the  test  leads  In  place-  The  zero  control  is  right 
on  the  front  panel,  but  needs  a  screwdriver  for 
adjustment  (actyally,  a  small  square  tuning 
tool  works  best).  The  control  rtself  is  some- 


what tricky  to  adjust,  but  should  probably  not 
have  to  be  adjusted  too  often. 

Obviously ,  the  worth  of  an  instrument  has  io 
be  measured  by  how  mLfch  time  it  saves  the 
technician.  In  this  case  the  user  needs  to  ask 
just  what  parameters  he  needs  to  measure. 
The  resistance^  capacitance,  and  inductance 


scales  are  fairly  straightforward.  How- 
ever, things  tend  to  get  fyzzy  when  ap- 
plying the  Dissipation  Factor  to  real-life 
situations.  Tfiey  were  obviously  fuzzy 
for  the  author  of  the  manual— a  smail 
booklet  that  skirted  the  whole  Issue. 
This  is  revised  with  one-page  adden- 
dum concerning  the  zero  adjust  con- 
trol. In  addition,  buyers  get  a  copy  of  a 
magazine  article  entitled  'The  dissipa* 
tion  factor  , and  expianation/'  Unfor- 
tunately, it  never  really  does  give  an 
explanation,  but  rather  several  formu- 
las that  lead  to  the  conclusion  that 
Dissipation  Factor  is  simply  the  ratio  of 
effective  series  resistance  to  capacitive 
reactance.  Or  the  reciprocal  of  the  "Q" 
(actor.  No  one  ever  mentions  why  any- 
one would  want  to  know  the  Dissipation 
Factor.  Nowhere  m  the  booklet,  adden- 
dum, or  article  is  there  a  chart  that 
tells  us  what  a  good  or  bad  DF  is-0.1, 
25.  a  million?  The  article  makes  refer- 
ence to  the  DF  being  inversely  propor* 
tional  to  the  leakage  current  in  a  cap. 
This  indicates  that  a  high  DF  corre- 
sponds  to  low  leakage—or  did  they 
mean  the  other  way  around"^  The  fact  is 
thai  leakage  current  is  a  very  useful 
parameter,  but  the  AR-460D  can*l 
measure  it.  Leakage  current  is  ideally 
measured  at  the  normal  operation 
voltage  of  the  capacitor.  Tne  LCR 
Meter  uses  a  low  voltage  1kHz  wave- 
form for  its  measurements.  The  unit  will 
determine  an  oul-ol-range  cap^bot  it 
can't  tell  if  the  cap  will  break  down  with 
2.0V  DC  applied,  regardless  of  how 
many  formulas  are  used. 

American  Reliance  has  a  good 
capacitance,  inductance,  and  resis- 
tance meter,  but  they  need  to  do  some 
more  convincing  as  far  as  the  useful- 
ness of  the  Dissipation  Factor  measurement. 
From  a  pure  troubfeshootrng  standpoint,  the 
lack  of  a  leakage  function  is  somewhat  of  a 
problem.  For  someone  who  needs  to  identify 
unmarked  caps,  or  perhaps  hand-pick  capaci- 
tors to  meet  certain  tolerance  values,  the  AR- 
4^)0  is  a  reasonable  value 
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Bi-Phase 
nicdtions  System 


Demoduluhir  Details 

Figure  6  is  ihc  diagram  of  the  Jcmtidiilator 
unit,  dc!»jgned  for  use  at  455  kHz.  The  455 
kHz  sicic  wave  input  ji  ubi>ui  0.2V  P-P  is 
capacity  coupled  to  pin  7  of  U  i .  which  is  a  hex 
CMOS  inverter.  Four  nf  the  inverters  have 
feedback  resistors  from  input  to  ouipui  and 
arc  capacity  coupled.  These  four  inverterii 
amplify  the  small  IF-  sine  wave  signal  to  a  j2V 
siquare  wave  at  #10.  which  is  inverted  again  at 
^12  and  drives  a  Schmitt  trigger  at  pin  12  of 
U|  to  ^rthcr  square  ihc  wave.  This  squane 
wave  is  inverted  at  #10  and  is  connected  to  the 
phase  comparator  input?^  ai  pirn  14  of  U 3  and 
14  of  U4.  U>  is  a  phase  lock  loop  centered  al 
455  kHz,  with  low-pass  lllter  damping  de- 
signed ^"^  to  minimize  the  VCO  frequency 
nticiuation,  when  diiiturbed  by  input  phase 
deviations  al  #14. 

The  VCO  output  al  pin  4  of  U2  is  further 
squared  by  a  Schmitt  trigger  at  pin  2  of  LJj, 
and  then  inverted  at  #4,  The  squared  VCO 
signal  at  #4  of  U^  is  applied  to  phase  com- 
parator  input  pin  3  of  U4.  U4  is  already  re- 
ceiving ihc  squared  input  signal  at  pin  14.  The 
phase  comparator  output  at  #13  is  tlltered  at 
terminal  ^).  driving  an  internal  source  follow- 
er with  output  at  #10. 

The  pulse  output  signal  al  pin  iO  due  to 
signalini!  phase  deviations  is  a  narrow  nega- 
tive pulse  for  a  leading  phase  deviation,  and  a 


artif:  Demodulation 
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by  William  Hotine  K6HH 


narrow  ptisittve  pulse  for  a  lagging  phase 
deviation.  Deviations  as  small  as  one  degree 
of  phase  produce  clear  five- volt  pulses. 

Small  10  pF  capaciion^  couple  these  pulses 
10  two  high-impedance  input  operational  am- 
plifier^  of  U-s.  One  amplifier  is  connected  as 
an  inverting  ampUncr.  and  the  other  as  a 
noninverling  amplifier.  Negative  pulses  from 
Uj.  which  represent  leading  phase  devia- 
tions, are  inverted  in  an  amplifier  of  U5,  the 
output  of  which  at  pin  9  is  applied  to  a  diode 
clipper,  which  removes  the  negative  compo- 
nent and  passes  a  3V  positive  pulse  to  termi- 
nal 3  of  U|^. 

Positive  pulses  from  U^,  representing  lag- 
ging phase  deviations,  are  amplified  in  a  non- 
inverting  amplifier  of  U v  Its  output  at  #5  is 
applied  to  a  diode  clipper,  which  removes  the 
negative  component  and  pusses  a  3V  positive 
pulse  to  #5  of  Lift.  Uft  is  a  hex  inverter,  and 
resistors  bias  the  inverters  to  amplifiers  at  #3 
and  #5. 

The  inverted  output  at  pin  2  is  inverted 
again  al  pin  15  to  give  a  12V  positive  '*one*' 
pulse,  which  is  connected  to  **AND"  gate 
input  pin  2  of  U^.  Also,  the  inverted  output  at 
pin  4  is  inverted  again  al  #12.  resulting  in  a 
12 V  positive  pulse  to  drive  input  #14  of  U 7,  a 
PLL  centered  on  19.6  kHz. 

The  pulse  from  #4  is  the  clock  output  and  is 
connected  to  #9  of  U^  to  delay  ti  1 80  degrees 


wnn     PFfF  ItiCt  [9*1. i.U 


e-  ru\r\ 


Figure  6.  Dia^ratn  of  the  demodulaUtr  tmit,  designed  for  use  at  455  kHz. 


through  inversion.  The  pulse  from  pin  10  of 
Uft  is  the  *'ckKk"  pulse  and  drives  terminal  1 
of  the  AND  gate  of  U^-  The  "ANDcd*  out- 
put at  #3  is  a  clocked  *'one*'  pulse,  which 
drives  pin  12  of  U^,  a  monostable  M,V.  The 
output  pulse  width  from  terminal  #10  is  made 
slightly  less  than  a  clock  peritKl,  so  it  returns 
to  zero  from  each  '"one"  for  RZ  data  output. 
The  pulse  width  could  also  be  made  slightly 
longer  than  a  cU>ck  period  for  NRZ  data  out- 
put. 

The  system  waveforms  in  Figure  1  (see  last 
month)  illustrate  how  the  novel  coding  is  used 
to  encixJe  a  program  of  1010 10, 

System  Recap 

To  summarize,  the  sine  wave  input  signal  is 
first  squared  in  U^,  and  then  its  rising  edge  is 
made  even  mi>re  vertical  by  the  triggers  in 
Uj,  to  enable  accurate  phase  comparison  in 
Li;  with  its  VCO  square  wave.  This  VCO 
square  wave  is  then  made  more  vertical  in  the 
trigger  of  Uj  and  compared  to  the  signal 
square  wave  in  the  digital  phase  comparator 
of  U4,  thus  enabling  detection  of  one-degree 
phase  deviations.  The  phase  lock  loop  of  Uj 
locks  to  the  average  frequency  of  the  continu- 
ous stream  of  lagging  phase  deviations  at  the 
middle  of  each  clock  frequency  cycle,  with 
the  occasional  leading  phase  deviation  at  the 
beginning  of  each  clock  cycle  causing  a  varia- 
tion of  the  VCO  fre- 
quency of  the  PLL  of 
1)2*  polarized  pulses 
from  #10  ofU^  are  then 
processed  in  fi*l lowing 
circuits  as  described  to 
give  outputs  of  clock 
and  data* 

The  frequency  of 
2L4  MHz  at  die  trans- 
mitter was  used  be^ 
cause  of  availabilitv  of 

■iff 

the  single-sideband  fil- 
ler crystals  on  the  sur- 
plus market.  Power 
output  was  only  ten 
milliwatts,  and  the  an- 
tenna only  two  feet 
long,  to  prevent  inter- 
fering with  other  trans- 
missions on  the  ama- 
teur 15  meter  band.  I 
displayed  the  single 
side ba nd  p rog r a mmcd 
10 10 10  transmitted  ai 


JVla  tt  V*.  mi 


40     73  Amateur  Radio  •  Jufy.  1988 


DAVIO  AUUi 


«GET  MORE  DX  WITH  THIS  TDWER- 

Finally  3  200  ft.  towef  you  can  afford, 
and  cHrnb  in  any  weather  Your  neighbors 
will  love  Jt! 

This  origmat,  person?! tied  8x10  bfacft 
and  white  caricature  comes  "factory  assani' 
bled",  in  a  heavy  acrylic  (rBme  ready  to  hang 
in  your  shack.  Ahow  4*6  weeks  for  delivery 

Just  a  clear  close-up  pholo  will  allow 
us  to  put  your  face  on  ttie  tower.  Also  in- 
clude your  call  sigo,  name,  address  and  a 
check  for  $35.00  made  out  to: 

DAVID  AUN  GRAPHICS 
P.O.  BOX  35 
BATAVIA.  tl  60510 

~N0  BUfLDmG  P£RMiT  REQUmEQ- 

XYL  version  available 

Photo  will  be  returned,  shipping  included, 

Copyrighl  ISM  Da^id  Alafi  Grsf^hits 


es—1 


CofitroXlcr 

circ) 


&«!«:  gS-lO-ea  ^Ff  in:  ^;SA         End  «^a:  rr*4:  14.BeS  ? 

r»fff   <iia^l:F5X         P«v    KTZ  His  RSr:  Pfttf*.  __„... 

SUtiu:      [f/Kl      ICUl         RItV       4S  &9Md       llorni«l           tCLAl   (Sr/T]   l9tM/mK\ 
"'^  ■  > — " — ' —  jUn  of  Hf^l — *-_^^^ 

cq  m  CQ  DC  IM10&:  luyec 

HV2I   DC    mime      TMK  fit  CMU.   Oft  us  R5T  6W  -^  fHf  CPV  BM 
IKtADC  OE   tiVZl 

re  EMRicouR  RST  nL50  e^  nmn  (zi^ah  — -i  see  FHon  ni^  log  iwti  ue  haui: 

UOHKED  TUICE  BEfORtp    THE  LA3I    r  DIE   ON   15  HETER  SSe  —  MAME   VOU   BtEH  DUI 
Si^ILlHia  W  TKE   TQHHR  LAtfLV?     0V    fME  LKWI  SE£    THni    I  WfiJ£   REa>  UR  QSL 

CARD     THx  —  HU  IS  iMi  pnmi'* 

tKlfttC  DC  nvZl  Hf21  KN 


SflJLlMi  OH  Tl«    TfflftSr  UITELV1»     BV   TIC   UflY    I   SEE   TMUT    1  HAVE   KCO  UP  QSL 
CARD       TWi  —  W  IS  THE  PRtKT' 


71 


/ 


Los  &atA 


THC  /  KCVR 


FOR  IBM  PC/XT/AT  PS/2  &  COMPATIBLES -  S89.95  - 


/Typ€ 

fthead  Bf r 
Function 
\ygys 


/a 


i... 


31  nd   Mods  Aut-onat^ically    lni.a    LoiQ* 
Function   ICev^>    For  f*s%r    and   *4f y    oontrol 


inc«ri.c   Dmx,«>     T  ln««    Fn 

supports   Kmntronics  KAtt, 

works    vltH  »  HOUSE    Uls4> 

SEARCHES  /  PRINTS  Lo9tKK>k   d*tA-ba*«  by  Call,   Pr*f  Im,    CoLmtry, 

Frequency,    Date,     T i«e,     eto. 

mlloMS   sinultarveous   ustt   of   Electronic    Longbook  Cdat«   «ntry/s*mrch) 

while   LJ<tin9   /^  re«hdin9   d&ta.   Fron    Transo  i«ver  and  fVll   Mode   units. 

Ruton^t ic«lly   ^aarch**   Logbook   &s   soon   as   call    is  cntvrad   For 

dupliaat,^^^       IP    duplicate    is    Founds    Conputer    beeps   and    the   last 

preuifMJS    ifiFomation    Ifi   Filled    In  where   ^ppropiri^t^    (Nane#    City, 

State/CoinNi try  and  fiefiarks).    Other   dst^    inoludin^   nunber   oF   tine^ 

worked  I     dates,     tirte    on/oFF,     node,     Pr-v^iuvncy    used,   signal   vxchan^e 

and   renarks    for   e-ach   occuranc»  is   also   shown    in   the   Uo^   area. 

was    enveloped   by   a    oonpany   which   has    been  deliwering   proFe^sional 

SOFtware    for   Nicroconputers    ■  incre    1979, 

nu<3h    nuch   nore  tReouires  3P(»r<)<x-iatc  S^ri^l   Poris  and  Interfaces  1* 


PQ  Box  1067  -   Vestal,  HY  13851  -   (607-748-9028) 


CmCL£  aaS  ON  reaoei^  SEIIVtCt  casd 


CIRCLE  32 1  ON  READER  SERVICE  CARD 


$1,000,000 
IN  EXTRA  SALES 


YOU  CAN'T  AFFORD  NOT 
TO  BUY  THIS  VIDEO! 

Wayne  Green  explains  how  your  busmess  can 

generate  ^n  extra  $1 ,000,000  m  sales.  You'll  get 

step-by-step  instructions  on  the  intelligent  use  of 

public  relations  as  well  as  many  lips  from 

Green's  ZS  years  of  expertise  in  Iha  pttblishing 

world. 

To  order  send  S99  (checfc  Of  MC/V*SA)  loi 

Wayne  Green  Enterprises,  Inc., 

WGE  Center, 

Peterborough,  NH  03458 

or  call  1-603-525-4201  x595 


Heatiikit 

CATALOG 


I 

108  full-color  I 

pages  packed  wtlh  I 

the  tatest  in  high  I  Maine 

quality  alectronic  ! 


Ill  I    Featuring  superior  quality  electronic  prod* 
ucts  in  kit  and  assembled  form.  Innovative 
home  products,  test  instruments,  sell- 
study  electronics  courses.  ChaHenging 
and  educational  kits  for  first-time  as  well 
as  seasoned  builders.  Quality  ready-lo- 
use electronic  products  for  homeowners, 
sports  enthusiasts  and  professionals. 
All  from  Heath  Company  a  leader  in  the 
changing  electronics  market. 


I    \  S&nd  NOW  for  your 
Heathkit  Catalog, 

Send  to: 

Heath  Company  Dept.  011-072 
Benton  Harbor,  Michigan  49022 


I 


producis     I 


Address 


Heathkif ■■ '''' 


Heqth 


Company 


II 


State 


Zip 


A  lubstdfafY  0*  Zsnith  Eleclronlcs  CorpOtai^n 


Cb792 


73  Amateur  Radio  ■  July,  1988    41 


21.4  MHz  on  a  spectrum  analyzer  with  the 
sweep  calibration  0.7  kHz  per  division.  The 
signal  bandwidth  is  less  than  1  kHz,  Random 
data  would  probably  occupy  a  slightly  greater 
bandwidth;  ihc  frequency  excursion  of  ran- 
dom data  would  be  greater  than  ihe  test  pro- 
gram of  10 1010- 

This  system  definitely  offers  some  exciting 
opportunities  for  experimentation:  It  uses 
simple  circuits  w^tth  inexpensive  compo- 
nents, and  the  prospect  for  high  baud  rate  data 
with  a  narrow  associated  bandwidth  should 
stimulate  interest  on  many  fronts. 

Idea  For  The  Road 

I  have  a  new  electronic  typewriter  with  an 
LCD  display  of  the  typed  before  printing. 
Why  not  make  a  new  digital  communication 
mediod  without  compiiters  fwhich  arc  expen- 
sive)? A  small  keyboard  with  an  LCD  display 


of  a  few  lines  above  it  would  comprise  a  small 
digital  communication  unii^  a  modem  radio 
teletype  system  capable  of  wrinen  message 
transmission  on  any  band .  using  the  new  digi- 
tal transmission  system*  and  would  be  com- 
paratively inexpensive.  Amateurs  could  casi- 
ly  make  their  own,  like  back  in  the  old  days 
when  everybody  did  itf 


the  demodulator  schematic,  and  Figure  6  is  the 

tmnsmisrer  scHcmaric. 
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Figure  1.  Vector  representation  of  mechamcs  in- 
volved in  the  ptdsed  hi-phased  digital  tmniutation 
s\sfem. 


Phase  Modulation  Details 

A  vector  representation  of  the  mechanics 
involved  in  the  pulsed  bi-phai>e  digital  mod- 
Illation  system  shows  the  modulation  action 
clearly. 

Leading  Angle  PuL^ 

With  reference  to  Figure  7,  the  XY  coor- 
dinate system  is  spinning  counter-clock- 
wise with  the  constant  angular  velocity 
2nF,  where  F  is  the  center  carrier  frequen- 
cy. The  line  OA  denotes  the  p<:>sition  of  die 
tinmodutated  carrier  current  vector  of 
length  I^, 

When  a  rectangular  leading  angle  pulse 
occurs,  vector  OA  shifts  to  position  OB 
during  the  rise  time  of  the  pulse  and  adds  a 
small  velocity  to  the  angular  velocity  2nF. 
The  carrier  F  returns  to  its  original  velocity 
during  the  dwell  lime  of  the  flat  top  of  the 
rectangular  modulating  pulse.  During  the 
fall  time  of  ihe  pulse,  vecior  OB  reiums  to 
position  OA  and  suhiracis  a  small  velocity 
from  the  angular  velocity  2tiF. 

Phase  modulation  lakes  place  during  the 
nanosecond  times  of  rise  and  fall  of  the 
mcHlulating  pulse  only.  One  cycle  of  10 
MHz  is  iOO  nanoseconds  long.  If  we  as- 
sume that  modulation  takes  place  in  only  50 
nanoseconds  or  less*  then  modulation  prod- 
ucts are  produced  only  during  one-half  cy- 
cle or  less  of  the  carrier.  At  a  modulating 
frequency  of  20  kHz,  one  clock  cycle  is  50 
|ls  long,  or  50;000  nanoseconds^.  The  time 
of  modulation  is  ihe  n  50  divided  by  50,000, 
which  equals  0. 1  f{  of  the  average  transmis- 
sion time  of  a  clock  cycle. 

Lagging  Angle  Pulse 

When  a  rectangular  lagging  angle  pulse 
occurs,  vector  OA  shifts  to  position  OC 
during  the  pulse  rise  time,  and  subtracts  a 
small  velocity  from  the  angular  velocity 
2nF.  The  carrier  frequency  F  reiums  to  its 
original  velocity  during  the  dwell  time  of 
the  flat  top  of  the  rectangular  modulating 
pulse.  During  the  fall  time  of  the  pulse, 
vector  OC  rcUirns  to  position  OA,  and  adds 


a  small  velocity  to  the  angular  velocity  2nF, 

The  phase  modulation  takes  place  in  a 
similar  manner  to  that  described  above. 

For  any  pulse,  the  phase  deviation  from 
frequency  F  will  then  be  2 AS,  where  &0  is 
the  phase  angle  deviaiion  of  the  vectors. 
The  sideband  width  will  be  2fAG  where  f  is 
the  modulating  frequency,  and  the  sideband 
will  be  spaced  f  from  the  carrier.  As  there 
are  2n  radians  in  360  degrees,  it  takes  2ti 
radians  of  phase  angle  deviation  to  change 
the  carrier  frequency  F  by  one  hertz.  A 
program  of  alternate  **ones"  and  "'zeros'* 
(lOLOlOtO),  which  has  two  pulses  for  a 
''one'*  and  a  pulse  for  a  '*2ero"  has  an 
average  frequency  of  1 J  f^  where  F^  is  the 
clock  frequency.  Then  at  the  clock  frequen- 
cy of  20  kHz.  with  a  phase  deviation  of  ,02 
radians,  wc  can  calculate  (2  x  1.5  )t  20  x 
20.000  x.02)/6,28  -  191  Hz,  the  width  of  a 
sideband. 

This,  calculation  gives  less  bandwidth 
than  was  shown  on  a  spectrum  analyzer,  the 
accuracy  of  which  is  in  question,  because  of 
the  unknown  factors  in  its  response  lo  sig- 
nals of  this  ^pe.  However^  the  analyzer 
showed  an  800  Hz  bandwidth  at  a  swx^ 
lime  of  one  second.  Slower  sweeps  which 
would  give  the  narrow  11  Iter  of  the  analyzer 
lime  to  respond  accurately  were  not  avail- 
able. The  crystal  carrier  oscillator  may  also 
contribute  some  random  phase  noise  which 
would  widen  the  sideband. 

As  the  sine  wave  carrier  is  modulated 
approximately  only  0.6%  of  the  time*  and 
then  only  by  a  1 .2  degree  phase  deviaiion,  it 
can  be  realized  that  the  signal  is  a  99.4% 
pure  sine  wave,  with  a  half  cycle  phase 
disturbance  the  only  wave  distortion.  May- 
be this  accounts  for  the  revolutionary 
narrow  bandwidth  of  the  system.  Further 
mathematical  analysts  will  explain  this 
better  than  the  writer  can. 

Information  theory  says  that  to  transmit 
information  at  the  rate  of  n  bits  per  second 
requires  a  bandwidth  of  two  times  n  cycles 
per  second.  To  mark  the  start  and  finish  of 
each  bit  requires  that  the  signal  be  first 
turned  on,  then  turned  off.  A  cycle  is  de- 


fined as  one  full  swing  between  on  and  off. 
Within  a  single  cycle,  it  is  not  possible  to 
know  whether  the  bit  is  on  or  off.  Within 
two  cycles,  though,  one  can  determine 
whether  both  cycles  are  the  same  (bit  on)  or 
whether  one  differs  from  the  other  (bit  off). 
In  the  case  of  the  present  system,  bh  off  is 
99.4%  of  the  lime,  and  bit  on  is  onlv  06% 
of  the  time.  This  differs  from  sinusoidal 
modulation,  in  which  the  cycle  periods  are 
equal  for  both  bits,  and  in  which  bits  equal 
frequency. 

Present  information  theory  has  been 
€terived  from  these  facts  of  sinusoidal  cycli- 
cal mt^ulaiion  and  does  not  apply  to  the 
new  facts  of  the  very  fast  transients  used  to 
phase  modulate  the  carrier  in  the  new 
pulsed  biphase  modulation  system.  In  the 
new  system,  it  seems  thai  the  least  distur- 
bance of  the  phase  of  a  carrier  occupies  the 
narrowest  bandwidth. 

The  noise  problem  is  alleviated  in  the 
present  system  by  its  method  of  amplifying 
the  received  sine  wave  to  the  12  volt  logic 
level  while  preserving  the  crossover  point 
of  the  sine  wave  as  the  leading  edge  of  the 
logic  level  square  wave.  Amplitude  noise 
equal  to  or  greater  than  the  carrier  is  ampli- 
fied above  the  logic  level  and  is  thus  cut  off. 
It  is  well-known  that  a  phase  lock  loop  can 
track  signals  that  are  submerged  in  noise  by 
use  of  phase  discrimination. 

The  presenl  system  uses  a  digital  phase 
comparator  which  is  much  more  sensitive 
and  accurate  than  the  old  phase  compara- 
tors, and  should  be  capable  of  tolerating  a 
high  noise  level  with  undiminished  accura- 
cy, because  noise  cannot  simulate  a  leading 
phase  angle  of  a  continuous  sine  wave  and 
thus  cause  a  false  one  to  be  delected. 

A  parting  rhyme  is  apropos,  answering 
all  the  theoreticians  and  mathematicians: 

The  humble  bee  is  oddiy  wrought. 

Aerodynamically  it  aught 

To  find  it  quite  impossible  to  tisel 

But  butnble  bees  don  *f  know  the  rule, 

*Qiuse  bumble  bees  don  V  go  to  school, 

Theyftiesf 

—CourtesvGSVMR 
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Number  10  an  your  Feedback  cafd 


How  Not  To 

Run  A  Novice  Class 

Where  visions  of  grandeur  were  mercilessly  QRMed, 

by  George  Willard  KC0ES 


I  Stepped  conndendy  into  the  clsss room. 
I  knew  I  was  going  io  revolutionize  the 
teaching  ofhmn  cimses.  Rmher  than  the 
crew  of  prospective  Novices^  my  eyes  were 
filled  iv'if/j  visions  of  fame,  fortune,  and 
manufacturers  eagerly  pressing  free  samples 
of  their  lutest  geartm  me,  hoping  to  bask  in 
the  reflected  glow  of  my  prowess . .  . 

\Mien  4ind  How  It  Started 

1  received  my  Novice  ticket  about  a  year 
ago,  I  felt  like  the  king  of  hams  when  my 
Elmer  told  me  he  never  knew  of  anyone  goi  ng 
from  Novice  to  Advanced  in  91  days.  Not 
really  remarkable,  but  !  didn't  know  that, 
either. 

Soon  after,  I  inherited  a  collection  of  ama- 
teur periodicals,  the  contents  of  which  I  ea- 
gerly read,  including  many  articles  on  teach- 
ing Monic  code. 

Horrors!  I  diM^overed  I  had  learned  it  all 
wrong!  Elmer  had  handed  out  written  sheets 
with  the  code  drawn  out  on  them!  Thai  was 
guaranteed  to  put  a  permanem  \0  wpm  ceil- 
ing on  the  viciims  of  this  system. 

'*Look,  George/'  said  Elmer,  '^Vve 
taught  classes  for  ten  years*  and  turned  out 
hundreds  of  new  hams,  including  YOU.  Why 
rock  the  boat?*' 

'*Bui  Uwk  here!  It  says  in  QST -dad  other 
places  that  the  only  good  way  to  learn  code  is 
by  sound[  Learning  visually  puts  extra  loops 
in  the  mental  process!' '  I  felt  cheated.  *'I 
could  have  upgraded  in  three  weeks  if  you'd 
laughimeriirhf!" 

He  fixed  me  with  a  measuring  look.  ''Lis- 
ten, hotshot,  I  don't  go  for  all  that  psychology 
crap!  In  the  Navy  we  learned  the  characters, 
and  then  it  was  just  practice,  practice,  prac- 
tice! But  Pm  willing  to  go  along  for  ihc  ride, 
They  may  have  learned  other  new  things 
since  I  started  besides  how  to  operate  a  rig 
without  neutralizing  it/' 

1  blushed,  remembering  when  Vd  demon- 
strated my  first  station  to  him-  The  transmit- 
ter, an  Old  Viking  Valiant «  gave  out  loud 
hums  and  blinding  blue  light  from  the  mer- 
cury-vapor rectifiers  whenever  I  switched 
from  standby  to  transmit.  I  sent  with  one  hand 
on  the  key  and  the  other  on  the  VFO.  I 
thought  those  old  rigs  were  supposed  to  drift 
about  50  Hz  per  second! 

"Anyway,  suppose  you  run  the  next  class, 
ril  go  ahead  and  arrange  for  the  classroom  at 
the  Army  Reserve  building.  You  find  some- 
one to  help  you  do  the  class,  and  wcTl  see 
how^  you  come  out/  * 

Heady  with  my  victory  overstubbomess/I 
immediately  drew  up  and  printed  posters  for 
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all  the  schools,  electronic  stores,  and  public 
bulletin  boards  in  town.  I  sent  notices  to  pa- 
pers and  radio  staiions,  and  went  on  a  local 
TV  talk  show,  to  tell  one  and  all  of  the  won- 
ders of  ham  radio! 

When  ihe  big  night  came,  I  was  ready  I  I 
carefully  packed  my  books,  sample  mag- 
azines, a  prepared  list  of  letter  lessons,  610 
tbrms,  home-brew,  high-tech  digital  code 
practice  oscillator  (a  quad  NAND  gate  in  a 
metal  box  weighing  about  8  pounds  and  tak- 
ing up  Vi  cubic  foot),  and— the  piece  de 
resistance — a  nice  new  Vibroplex  bug! 
Elmer  had  always  congratulated  me  on  hav- 
ing a  good  fist,  and  1  knew  this  would  let  me 
send  good,  clean,  fast  code. 

I  wasahalfhourearly,  as  was  Charlie,  who 
agreed  to  help  me  in  this  endeavor.  He  came 
from  the  same  Novice  class,  arttl  was  likewise 
forward-thinking  and  progressive.  We  had 
brain-stormed  the  night  before,  planning  ev- 
erything with  a  precision  thai  would  make 
Joint  Chiefs  of  Staff  envious. 

The  Motley  Crew 

Several  students  were  already  in  the  build- 
ing when  we  arrived.  One  couple,  obviously 
married,  buttonholed  us  as  we  walked  in  the 
door. 

"Is  it  true  that  a  ham  license  will  let  my 
husbaiid  enlist  in  the  Navy  as  a  chief  petty 
officer?**  asked  the  petite  blonde.  I  looked  at 
her  husband,  about  6'2''  aixl  350  pounds, 
standing  behind  his  wife  with  head  hung 
down  and  a  wistful  look  in  his  eyes. 

I  turned  helplessly  to  Charlie  who  had  a 
baffled  expression,  similar  to  a  Baptist  minis- 
ter when  asked  for  thu  lime  of  the  Sunday 
School  Orgy. 

'*Uh,  Vm  not  sure  about  that.  Maybe  you 
ought  to  ask  the  recmiter/*  I  replied,  trying 
to  stay  on  safe  ground. 

''We  did/'  the  small  woman  shot  back, 
*'and  he  just  got  a  look  on  his  face  even 
dumber  than  yours!** 

*'Uh»  dear/*  came  a  high,  piping  voice.  I 
looked  in  vain  for  the  pixie.  **rm  sure  if  your 
brother  said  it,  it  must  be  true.  I'll  find  out 
when  I  get  to  San  Diego."  Yeah,  li  was  the 
big  guy, 

I  turned  from  the  odd  couple  and  almost 
turned  back.  There  in  front  of  me  stood  a 
QCSSA  (Quarter  Century  on  Social  Security 
Association)  candidate  wearing  a  cap  with 
flashing  LEDs»  a  propeller,  and  a  transparent 
visor  featuring  a  windshield  wiper.  A  ''Boo- 
gie in  Your  Rockin*  Chair**  buiton  adorned 
the  lapel  of  the  broad  striped  suit  jacket  worn 
over  a  pair  of  pink  and  blue  plaid  slacks. 

**Hi,  guess  you  must  be  the  teacher!"  this 


apparition  boomed.  "Fd  hoped  for  a  prettier 
one,  but  I  guess  you* II  do— can't  be  too 
choosey  at  my  age!" 

As  I  backed  away  trying  desperately  lo 
remember  which  door  opened  on  the  small- 
arms  storage,  he  slapped  himself  on  the  knee 
and  doubled  over  with  a  big  laugh.  "Gets  'em 
every  time!  Fm  Farmer  Fred  from  the  morn- 
ing Pig  Pen  Follies  on  Creosote,  Missouri's, 
radio  station  I  We  call  it  Downtown  Radio 
'cause  we  cover  about  3  blocks  of  downtown! 
T  ain't  learned  noihin'  ticw  in  nigh  on  thutiy 
years,  and  1  thought  it  was  about  time  to  try." 

My  ncar-sh altered  nerves  were  calmed  by 
the  appearance  of  a  group  of  high-school  stu- 
dents, a  grandfather/grandson  pair,  a  colle- 
giate type,  and  several  middle-aged  people  of 
average  sex,  I  was  not  prepared,  however, 
for  the  next  student  to  enter  the  halL 

She  had  flaming  red  hair,  a  stunning  figure, 
and  an  obvious  aversion  to  heavy  clothing. 

^'Hi,  Fm  Darlene  Bedspread!  Is  this  the 
radio  class?  Tot  just  so  excited  about  becom- 
ing a  ham!  I  just  know  one  of  those  cute  little 
two  meter  rigs  Fve  read  about  will  look  great 
in  my  Ferrari!" 

1  became  aware  of  an  acute  pain  in  my  face. 
I  realized  my  eyelashes  had  become  snarled 
in  my  eyebrows,  and  the  urge  to  blink  was 
becoming  stronger. 

"Oh,  I  just  love  big,  sining,  handsome,  fat 
geniuses  like  you!  I  hope  we  can  work  togeth- 
er closely/' 

I  then  observed  the  poor  thing  ssAun  had  a 
phobia  about  undergarments.  Gee,  ham  radio 
would  be  just  the  avocational  therapy  for  her! 
I  resolved  to  give  her  special  attention.  She 
obviously  needed  my  personal  help. 

Just  as  1  became  aware  of  another  pain 
growing  in  my  jaw,  my  vision  was  blocked  by 
the  sight  of  a  bulging  shirt  framing  13.37 
square  inches  of  hairv  fiab  above  a  belt  buck- 
le that  read,  'i  gave  my  sweetie  a  l2-gauge 
instead  of  a  ring/' 

*'Are  you  the  teacher?  How  yuh  gonna 
teach  mah  Darlin'  Darlene  an'  me  *bout  this 
here  CB  stuff  if  yuh  cain't  move  yore 
mouth?*' 

**My  trap  slammed  shut,  cracking  a  tooth, 
as  my  dream  of  the  life  as  a  rich  gigoloevapo- 
raicd.  *'Uh.  guess  it's  about  time  to  stan.  Just 
go  in  there  and  find  a  seat. 


*4 


The  Class  Gets  Underway 

Charlie  emerged  from  behind  the  bathroom 
door,  where  he  had  taken  refuge  right  after 
the  first  couple,  and  said,  '^Looks  like  a  typi- 
cal group,  George/' 

With  a  deep,  shuddering  breath.  I  pulled 
myself  together.  He  was  right.  A  ham  class  is 


made  up  of  a  '"diverse"  mix  of  people.  Could 

I  help  a  if  this  group  was  reaUy  diverse?  Wc 
were  confident,  however,  that  our  plan  would 
work  for  anybody! 

We  walked  into  the  room  and  onto  the  dais. 

"Hello,  class!  Welcome  to  the  wonderful 
world  of  amateur  radio!  This  hobby  is  many 
things  to  many  people,  and  jusi  to  start  things 
off  well  tell  you  a  little  bit  about  us.  Vm 
George,  your  code  instructor,  und  thi,s  is 
Charlie,  who  will  teach  theor)'  and  regula- 
tions, Charlie,  go  ahead  and  lell  the  class  how 
you  enjoy  amateur  radio/' 

^'Well.  gee.  George,  f  guess  I  didn*i  men- 
tion it  when  we  were  planning  [he  class,  but 
what  with  moving  into  our  new  house,  the 
baby  coming,  and  my  chauffering  the  older 
kids  lo  soccer  practice,  I  haven't  been  on  ihe 
air  vet.  But  [  sure  warn  to  sav  that  I  think  it's  a 
neat  hobby.  And  Vm  sure  Til  get  a  rig  one  of 
these  days  and  realty  enjoy  itf 

^^Uhhh. .  .right,  Charlie!  Well,  we'll  just 
start  off  by  going  over  the  official  FCC  dcfi- 
niiion  of  amaicur  radio!''  I  fell  like  Monty 
Hail  discovering  that  the  contestants  in  the 
space  alien  costumes  really  were  space 
aliens^ 

I  ltx)ked  around  for  the  chalk.  No  chalk.  [ 
looked  further.  Still  no  chalk.  Aware  that  the 
class  was  watching  me  iis  if  they  expected  me 
to  grow  long  ears  and  sian  braying.  I  was 
relieved  to  spot  the  Quartermaster  passing  by 
the  door. 

*Hey,  Bill!  Do  you  have  any  chalk?*' 

"Yeah,  but  its  locked  up  in  my  office.  You 
gotta  have  Form  l6-526b  Rcv.H.  You  got 
Form  16-526bRev.8?" 

"'No,  but  ril  happily  fill  out,  in  triplicate, 
if  that^s  what  it  takes!'* 

**No,  quintuphcaie,  but  if  you  don't  have  a 
Request  for  Forms,  number  A93* 787, 1  can't 
give  you  one,  anyway/* 

''Can  I  get  a  Request  for  Forms,  whatever 
youcallitT' 

'  'No,  it  takes  a  Request  for  Forms*  number 
A93.787  to  request  a  Request  for  Forms. 
number  A93. 787.'" 

''Weil/'  I  said  weakly  to  the  class  as  Bill 
wandered  off,  *'at  least  wc  know  how  to  stop 
Russians,  Steal  all  their  Request  for  Forms 
forms,  and  in  six  months,  they  won't  be  able 
to  move  a  lawnmower,  much  less  a  tank/* 
This  drew  weak  chuckles  from  the  aspiring 
Navy  Radio  Chief,  who  was  quickly  silenced 
by  his  wife. 

Starting  off  slow^  Charlie  and  1  gave  them 
the  requisite  information,  which  they  dutiful- 
ly copied  down. 

**Okay,  gang,  now  it's  lime  for  the 
code.  Let  me  set  up  the  old  practice  set,  and 
you  will  Stan  learning  a  new  way  to  talk  to 
others*" 

J  opened  my  briefcase  and  looked  around 
for  an  oudct  to  plug  in  the  oscillator.  None  on 
the  dais.  None  on  the  wall  behind  the  dais, 
Aha!  there's  one  over  on  the  side!  Now  to  just 
slide  the  desk  over  that  wav  so  the  cord  can 

mi 

reach . . , 

No  way.  Why  didn't  I  think  to  put  more 
than  four  feet  of  line  cord  on  the  box?  Oh 
welL  111  just  use  one  of  the  student  desk -chair 
combos.  Hmmm.  These  things  are  tighter 


than  [  remember  from  college  days.  Seems  I 
overlap  the  desktop  a  bit.  Never  mind, 
there*s  plenty  of  room  to  lay  my  arm  side- 
ways infront  of  me, . . 

Did  you  ever  try  to  use  a  Vibroplex  when  it 
was  sitting  sideways  on  a  slanted  surface? 
Gravity'  on  the  weighted  armature  rendered 
the  bug  useless. 

*Uhhh,  that^s  OK,  class.  WeMl  learn  to 
spei}k  the  letter  sounds!  That^s  ^  good  thing, 
anyway,  since  you  can  practice  code  ;Jl  home 
by  sounding  out  the  letters  in  books,  signs. 
and  so  forth." 

They  looked  at  me  with  the  silent  skepti- 
cism of  a  group  of  rabbis  attending  a  lecture 
on  the  virtues  of  pork  farming. 

''All  right,  let's  start  with  the  tetter  *'A/* 
Repeat  after  me,  Di-DAH!  A!  DiDAH!  A! 
Di-D.AH!  A!'* 

This  actually  worked  out  okay,  with  the 
class  soon  getting  into  the  spirit  of  things 
and  di-dah-ditting  messages  back  and  fonh. 
''Belt-buckle'  was  little  slow  on  the  uptake, 
which  was  all  right,  too*  as  Darlene  beeped 
me  some  messages  that  should  have  been 
bleeped.  That  slopped  when  Loverboy, 
evidently  more  advanced  than  I  thought,  used 
ICG  (Interrupted  Continuous  Growl)  to 
specify  just  what  he  intended  to  do  with  me  if 
I  didn't  keep  my  paddle  lingers  to  myself. 

After  about  eight  weeks,  the  class  showed 
code  proficiency,  and,  looking  at  their  ex- 
ams, I  was  certain  that  all  had  passed.  Those 
were  the  days  when  the  instructor  sent  the 
exams  to  Gettysburg  for  grading »  so  I  gath- 
ered them  up,  thanked  the  class  for  their 
interest,  got  promises  from  all  to  call  me  as 
soon  as  their  licenses  came,  and  shook  hands 
with  Charlie  as  we  walked  out  the  door. 

*i  guess  we  showed  Elmer  that  we  can  run 
a  modern  Novice  class,  huh?" 

**Yeah,  I  suppose  so,  George.  By  the  way, 
1  think  Vm  going  to  give  up  ham  radio  and  go 
into  full-time  youth  athletic  umpiring/* 


Well,  there  are  just  guys  like  that. 

** Honey,  I*m  home!  They  ail  passed!" 

'*Hah!  That  hussy  passed  the  first  night, 
and  every  chance  she  got  since!'' 

*"Oh,  come  on!  That  was  just  innocent  flir- 
tation! She  couldn't  help  herself.  This  hobby 
will  he  a  big  help  to  her/' 

With  a  suspicious  look,  my  wife  replied^ 
**She  could  help  herself,  and  1  bet  she  has, 
plenty!  Besides,  I  think  she  already  has  a 
hobbv ! '  * 

"'Well,  it's  over  with  now.  Do  you  have 
any  stamps?" 

''No,  I  don't.  Want  me  to  mail  those  for 
you?" 

I  handed  her  the  precious  tnanila  envelope. 

Time  Goes  By  * . . 

After  a  couple  of  months,  the  phone  rang, 
"'Hello.  George,  this  is  Fred.  Shouldn't  we 
be  getting  our  licenses  by  now?' " 

'*Yeah,  but  they  might  have  had  a  delay.  I 
haven't  heard  from  anyone  else,  so  I'm  still 
sure  you  passed.  Let  me  know  when  they 
come  in." 

Three  weeks  later,  I  got  a  notice  that  there 
was  a  postage-due  for  me  ai  the  post  office. 

To  my  horror,  I  saw  the  clerk  pull  out  a 
large  manila  envelope  with  a  single  first-class 
stamp  in  the  corner,  and  the  words  "*Dcad 
Letter  Office''  imprinted  upon  it.  The  exams! 
Oh.  NO! 

'Government  agencies  will  not  accept 
postage  due  mail,  and  there  was  no  return 
address  on  the  outside.  *  * 

1  thought  i>f  calling  nil  those  students 
and  explaining  that  their  exams  were  in- 
validated because  they  didn't  get  back  to 
Gettysburg  within  30  days,  I  thought  of  Mr, 
and  .Mrs.  Nav\,  Farmer  Freddie*  and  Belt 
Byckle.  1  thought  of  my  wife  thinking  of 
Darlene, 

Three  weeks  later  wc  moved  out  of  our 
apartment  and  into  a  suburban  home.  With 
an  unlisted  telephone  number.  I  wonder  if  the 
FCC  will  give  mean  unlisted  licenscTHl 


r 


1988  Atlanta 
HamFestival 

July  9-10, 1988  •  Atlanta,  Ga. 
Georgia  World  Congress  Center 


•  More  than  30  forums,  covering 
DXing,  contesting,  antennas  and 
more!  •  Giant  indoor  flea  market! 

•  License  exams  both  days!  •  Antique 
radio  show!  •  Nearby  lodging!  •  The 
sights  and  sounds  of  Atlanta! 


For  more  information,  call  Roy  Epps,  K4UW0,  at  (404)  457-2916; 
access  the  Atlanta  Radio  Club  Computer  Bulletin  Board  at  (404)  393- 
3063;  or  write  to  the  Atlanta  Radio  Club.  P.O.  Box  77171,  Atlanta,  Ga. 
30357 


K 


73  Amateur  Radio  •  July,  1988    45 


ConunuBd  from  f>3ge  6 
use  instead  of  being  destroyed. 
Me  designed  the  early  tuning 
units- 1  still  have  his  original  Model 
12  Teletype  and  converter. 

Then  there  was  Sam  Harris 
W1FZJ.  whom  i  first  worked  and 
visited  as  W8UKS  out  near  Cleve- 
land in  1951.  Another  genius, 
Sam  did  much  of  the  early  moon- 
bounce  work.  He's  the  chap  who 
built  the  first  parametric  amplifi- 
er— on  sjx  meters.  1  believe  it  was 
this  invention  that  gave  MA/COM 
their  big  start  as  Microwave  Asso- 
ciates Sam  moved  to  Arecibo  and 
was  an  engineer  on  the  big  dish 
there. 

He  ran  a  VHF  column  for  me 
when  I  edited  CQ  from  1955- 
1960  He  was  not  only  a  genius, 
but  had  a  world  class  sense  of 
humor.  I  remember  visiting  him 
when  he  had  the  Arecibo  dish  set 
up  on  1296  MHz,  We  were  able  to 
work  hams  afl  over  the  US  and 
Europe  via  the  moon* 

I  wrote  recently  about  Ron 
Hessler  VE1SH.  another  good 
friend.  Ron  did  more  for  Canadian 
amateurs  than  any  other  ham. 
How  much  appreciation  have  you 
ever  seen  for  his  years  of  dedica- 
tion and  accomptishments?  If 
we're  not  going  to  honof  our  heros 
while  they're  aiive,  I  guess  we  can 
do  it  later,  right? 

So  where  were  the  honors  for 
these  hams  who  Ve  done  so  much 
for  our  hobby  while  they  were 
alive? 

Timely  Bouquets 

We  stiti  have  some  old  timers 
around  who  shouEd  be  given  our 
appreciation.  How  about  some 
honors  for  these  pioneers?  Like 
John  Kraus  WBJK,  who  t  think  is 
still  around?  J  used  his  Twin-Three 
antenna  for  years  with  incredible 
success.  And  many  of  us  are  us- 
ing his  helical  antenna. 

Then  there's  Copihorne  Mac- 
Donald,  the  chap  who  developed 
slow-scan  tefevision.  And  Jack 
Babkes  W2GDG.  who  pioneered 
narrowband  FM  back  in  1946  and 
went  on  to  stad  Sonar  Radio  to 
manufacture  the  first  narrowband 
FM  equipment? 

Old  timers  will  remember  work- 
ing Gus  Browning  W4BPD  from 
dozens  of  countries.  Gus  still  pub- 
lishes a  delightful  DX  newsletter. 
Too  bad  if  you  didn't  work  him 
from  Sikkim.  Afghanistan  or  many 
of  the  African  countries.  He  sure 
made  DXing  a  lot  of  fun  for  years. 

More  recenily  Lloyd  and  Iris 
Colvin  W6KG  have  been  giving  us 
DXpedittons  by  the  gross.  And 
how  about  Danny  Wetl  and  the 
Yasme.  back  in  the  late  50s? 

46     T3  Amateur  Radio  •  July,  1968 


Brickbats 

It  probably  isn't  fair  to  run  down 
the  honor  roll  of  hams  who  have 
made  our  hobby  what  It  is  without 
atso  givrng  credit  to  the  scoun- 
drels tor  their  part  in  making  the 
hobby  miserable. 

Let's  see.  I  shoutdn*!  forget 
Don  Miller  W9WNV.  who  fooled 
thousands  of  us  with  his  bogus 
DXpeditions— like  signing  a 
Heard  Island  call  when  operating 
from  near  Vancouver.  The  last  ( 
heard  he  was  in  prison.  Then 
there  was  Max  Meyers  W2BIB. 
who  used  to  get  his  joHies  jam- 
ming medical  emergency  and 
State  Department  traffic  into 
Africa,  And  then  there*s  the  W0 
VvB  always  given  credit  io  for  in- 
venting the  (maginary  DXpedition. 
He  sat  in  a  hotel  room  in  Casa- 
blanca and  signed  the  calls  of  siJt 
different  West  African  countries. 
You  have  to  admire  original  think- 
ing like  that. 

We've  lots  more  scoundrels  for 
whom  we  can  be  proud.  There's 
the  couple  who  took  ICOM  for 

a  tew  million— the  two  hams  who 
scammed  us  out  of  hundreds  of 
thousands  of  dollars  with  fre- 
quency counters  (and,  bless 
ihem.  are  at  it  again) — the  ham 
who  sold  Collins  gear  he  didn't 
have  through  QST  ads  (and  was 
convicted)— the  ham  dealer  in 
Chicago  who  was  eventually 
convicted. 

Back  to  Bouquets, , . 

We've  a  lot  more  real  ham 
heros  we've  shortchanged— like 
Boyd  Phelps  WOBP,  Ed  Conklin 
W6KA,  Faust  Gonset.  Wes 
Schum  W9DYV,  who  was  the 
main  sideband  developer  with  his 
Central  Etectronics  equipment, 
John  Costas  K2EN,  who  pio- 
neered double-sideband  for  GE, 
but  was  out-politicked  by  Art 
Collins  W0CXX  and  his  single- 
sideband.  How  about  Biti  Welsh 
W6DDB,  who's  licensed  more 
Novices  than  any  other  ham  in 
history? 

How  about  it?  V\\  bet  many  of 
you  know  a  ham  who  should  be 
honored  white  he's  still  alive.  How 
about  wrrting  and  tellmg  me  about 
him  {or  her)? 

More  Awards 

If  there  are  some  who've  be- 
come silent  keys  without  our  ap* 
preciation*  l*d  like  to  have  yoo 
write  atx}ut  them,  too.  Have  you 
any  nominations  for  an  Unsung 
Ham  Hero  award?  Or  for  an  Un- 
sung Ham  Scoundrel  award? 

Our  hobby  is  missing  some- 
thing by  not  having  such  an  hon- 


or— a  formal  honor.  For  many 
years.  GE  sponsored  the  Edison 
Award.  Sometimes  this  was  given 
for  good  reasons,  sometimes  not^ 
so  its  value  was  diluted. 

Bill  Welsh  got  it  back  when  he 
was  generating  Novices  in  the 
Boston  area,  before  he  moved  to 
California  and  got  the  Lockheed 
Club  W6LS  involved.  Since  then 
he's  given  us  a  whole  new  genera- 
tion of  hams.  That  was  an  Edison 
Award  I  agreed  with. 

It  you  agree  with  me  that  there's 
a  need  to  honor  desefving  hams 
while  theyVe  still  alive — to  let 
them  know  we  appreciate  what 
they^ve  done  to  make  our  hobby 
more  fun— then  I'll  arrange  for  the 
award  to  be  financed  and  orga- 
nize it. 

What  I  have  in  mind  would  be 
much  like  the  Nobef  Prizes  in  con- 
cept. While  we  had  just  one 
Edison  Award  a  year.  I  don't  see 
why  we  can*t  honor  more  than  one 
ham  a  year.  If  we  think  there  is 
more  than  one  who  is  really  de- 
serving, why  not  have  two  or 
three?  These  would  be  much  like 
a  college  giving  honorary  de- 
grees. Say.  we  couid  call  it  an 
ArD,  a  Doctor  of  Amateur  Radio 
degree. 

If  you're  serious  about  this  we 
can  get  started  right  now.  The  first 
step  would  be  to  propose  some- 
one for  the  ArO  degree.  Til  set  yp 
a  small  group  of  ham  Industry 
hams  to  make  the  first  sort.  Their 
proposals  can  then  be  published 
so  you  can  vote  for  the  ones  you 
think  should  be  winners.  The 
winrrers  would  be  honored  with  a 
nice  plaque  at  the  Dayton  Hanv 
vention— and  would  also  t^e  fea- 
tured on  the  cover  of  73.  (See  the 
1988  Education  and  Technology 
Achievement  Awards  discussed 
in  Op£d  in  the  March  issue). 

I'll  organize  a  Ham  Industry  Sift- 
ing Group,  You  start  proposing 
hams  you  think  should  be  hon- 
ored. Though  I  m  tempted  to  have 
some  sort  of  booby  prize  for  the 
hams  whoVe  hurt  us  the  most— 
who  was  that  ham  in  Watts  who 
devoted  much  of  his  tife  to  being 
nasty  on  20m?  No.  belter  we  ihmk 
posiiive— of  chaps  like  Ralph  Tag- 
gart  WBSDQT,  who's  done  so 
much  for  us  with  weather  satellite 
facsimile  reception.  We've  had 
some  industry  giants  too,  such  as 
Rex  Bassett  W4QS.  Leo  Myerson 
W0GFQ.  James  Millen  WtHRX, 
Ted  Henry  for  his  2K  amplifiers 
and  Dick  Ehrhorn  W4ET0  for 
bringing  us  the  CX7  transceiver 
and  his  Alpha  amplifiers. 

An  ArB  (Blackguard)  award  is 
tempting,  but  who  needs  the  law 


suits?  Besides,  if  we  had  such  an 
award,  we'd  have  hams  vying  for  it 
for  sure— which  we  don't  need. 

Asia  Again 

With  our  dollar  still  dropping  in 
value,  in  another  year  or  two  it 
may  cost  too  much  to  visit  Asia 
any  more.  If  you  can  get  away  for 
just  two  weeks  this  October  you 
can  join  me  visiting  Tokyo.  Seoul, 
Taipei  and  Hong  Kong.  For  a  little 
more  you  can  go  on  to  Macau  or 
China.  Are  you  game  tor  a  little 
Great  Wall  climbing? 

The  tour  leaves  October  Sth 
and  will  get  you  to  the  consum- 
er electronic  shows  in  alt  four 
cities  so  you  can  see  what's  going 
to  be  sold  here  next  year.  I'll  be 
along,  looking  again  for  some 
manufacturing  hetp  from  one  of 
the  hundreds  of  small  Jirms  that 
one  can  only  find  at  shows  like 
these. 

This  electronic  tour  is  arranged 
by  Commerce  Tours  and  is  ©x- 
perlly  organized.  First  class  ho- 
tels— superb  breakfasts— several 
banquets.  There  are  usually  150- 
300  on  these  tours,  many  of 
them  hams.  The  cost?  Around 
S3,2D0.  If  you're  interested  then 
block  out  October  8-23  on  your 
calendar  and  ask  me  to  send 
you  the  details.  You'll  have  to 
sign  up  eariy  so  you  can  get  the 
needed  visas.  Write  Wayne 
Green.  Asia.  WGE  Center,  Peler- 
tsorough  NH  03458.  Yes.  you  can 
come  from  anywhere  in  the  world. 
Substantial  groups  from  Europe 
and  Australia  have  joined  past 
tours. 

TM  see  how  difficult  it  is  to  get  a 
ham  permit  in  Japan.  That  situa- 
tion seems  to  have  eased  a  great 
deal.  Taiwan  Is  still  a  problem,  but 
you  may  be  able  to  get  on  the  air 
from  BV2A  while  we're  there. 
Hong  Kong  is  a  snap,  so  you  might 
want  to  bring  a  2m  HT.  I  do. 

It  used  to  be  easy  to  get  a  ticket 
in  Korea,  but  then  things  got  un- 
friendly. I'll  see  how  the  govern- 
ment is  doing  on  this  and  let  you 
know  before  we  leave.  I  was  is- 
sued HLgWG  and  made  many 
contacts  through  a  2m  repeater 
there  on  one  trip.  How  friendly  is 
Korea  with  Americans— and 
that's  what  it  all  comes  down  to— 
I'll  let  you  know. 

If  you  do  decide  to  go  on  the 
Asian  C£S  tour  I'll  guarantee  you 
two  things — One.  you'll  have  the 
time  of  your  life.  Two,  you'll  never 
forget  iL  Tve  been  going  on  this 
tour  for  ten  years  now  and  I  still 
enjoy  it  enormously.  The  food — 
the  fantastic  sights — the  wonder- 
ful people.  You  coming'^BI 


KENWOOD  TS940  OWNERS 

Are  you  frustraied  runing  in  SSB  &  CW  signals 

because  of  the  too  fast  main  tuning  rate  of  10 

Khz/revolution??? 

Try  the  NEW  Copyrigfited  Giahl  Electronics 

Software  Kit!! 

Features: 

•  Main  lunrng  r^e  of  2  Khz/mvoAunon  ISB .  US8,  CW  &  FSK 
*hlatn  hurting  rate  o1  ^  KJiz/revtriution  AM  ft  FM 
•Tunling  rale  automaikrally  increases  when  the  hfiob 

speed  exceeds  2  lurns  per  g^cond  to  make  the  long 

QSY'stast 

♦Spfit  dot  CW  problems  solved 
•Easy  10  install  (simply  lemove  \h6  oid  *C  chip  Insm  its 

sockm  «i>d  pitjg  m  the  oent  Gtetit  Eleciroritcs  >C  cJii|>J. 
«Completfl  mstnjctrons 

Send  check  or  money  order  for  $25  to: 

Giehl  Electronics 

P.O,  Box  1B335.  Cincinnati,  Ohio 45218 


SEE  US  AT  HAMCOM  '88 


MAO  Electronics  Company 

PO  BOX  6871.  ALEXANDRIA  VA  22306 
CHUCK     703-360-5145     MARY 
MICROPROCESSOR,  DIGITAi,  k  LINEAR  IC^S 
FAFT  AND  COURTEOUS  SERVICE 

MAIL  ORDER  SPECIALS 

FRANKLIN  ACE  1000/1200  KEYBOARDS  |15 

ACECALC  OR  DATAPERFECT  SOFTWARE  1 10 

flO  COLUMN  CARDS    |4D 

7.37  MHi  TURBO  KIT  FOR  IBM  PC'S    J50 

HARDWARE  RESET  KIT  FOR  IBM  PC/XT  ttO 

£7256-20  J5    66764  t6    80287  tlOO 

SSl-201  k  SSI-202  DTMF  CHIPS    |7 

NO  MINIMUM  ORDER.  LMTTED  QUANTITY 


CIRCLE  320  ON  READER  SERVICE  CARD 

Mtiltiband  QRV  Dipole/V/Sloper 

*  lJU * 

Raady  t^Use 
FasGest  Install 
CoaK  Feed 
2500  V  IjisiU 


FiiU  Le^  Powcf 
Tough  No  Lossy  Tmps 

Rexible  Low  Noise 

Kink 'Proof     Ncvct  Conutks 


e^v- $49.95 

^0-iO    ^    j5i  n  long 

biAifitieh  SI  by  )fi  cLds  naii 
DejK  7,  Prove.  UT  M&M  !  !-tl 


i<?.%$59.95 

\160'I&^  ](j2fi.  lonii 
Add$5f^i&HiU3dliii£ 

fttennasWest 

101  a   M^UIS  J 


CIRCU  230  QH  READER  SERVICE  CAHO 


SPECIALISTS 

IN  FAST  TURN 

P.C.  BOARDS 


PROTO  TYPE  P.C.  BOARDS 

AS  LOW  AS  $25.00 

•  SINGLE  &  DOUBLE  SIDED 

•  PLATE  THROUGH  HOLES 

•  TEFLON  AVAILABLE 

•  RC.  DESIGN  SERVICES 

FOR  MORE  IN  FORM  A  TIOX 


/T 


/Vlidland 

lechnologies 


34374  EAST  FRONTAGE  ROAD 
BOZEMAN.  MT  597  T  5  (406)  586-1 190 


dftCLE 252 ON  READER  SERVICE  CARD 


AXM  Incorporated 

SUmjERS  OF  QUAUTYEQUIFMliNT  SINCE  1976 
PRESENTS  WE  INCOMPARABLE 


*Tnje4aW^PtHMr  •  Mi^  Ml«le  Scan 

•  Pi^igcsnma£ie  CTCSS ,  T  Q  ? 

•  UJUhtiMnetan  LCD  Dtie««¥ 
"IdHltorMAFtS.CA^.                     -Rcq  H»^  136-174  9 

*  FCC  S  DOC  Iyf]#-a£ieet3(e4  »Clont«M 

•  $fiipp€d  c<]mpl«l9  ^imiM0.  mob*!*!  Slidft  Mouni  5,  Powai  CA&lt 

AXM  Inc.,  11791  Loara 
Garden  Grove,  CA  92640-2321 


Think  you  've  seen  it  all? 
TAKE  A  LOOK  AT  THIS! 


AN    ^ 
AFTER  DAYTON 


i       antht*tfntirf     ^S& 
QSO  PRO  liiniiJ> 

QSn  J'KO         S  59.95    S  33,95 
1  tiunij  PRO    S  39.95    S  33.^5 

SALES  PRO    S249.95    $219.95 


J 


Send  check  or  money  order  to; 

fUS  Funiis  iiniy  incL  $2  S/H| 

VX  MORLAN  SOFTWARE 

^^>^  P-O.  Box  24<I0 

EAST  U\^ERPOOL,  OH  43920^0400 
THANK  DAYTON 


em&JL  153  ON  REAOdt  SERVlCt  CARD 


THE  RF  CONNECTION 

"SPECIAUST  IN  RF  CONNECTORS  AND  COAX'* 


Part  No. 

aa^  ISP  1050 

83^22 
UG  L75 

U&l46rU 
UGSIflJ 


0«iCrtfitlon 
UHFIUi  f>hcnoiiC  L;SA  nu^ 
PL-SSd  RttAjie.  Amphpicl 
PL-259  Teflor^.  Aniphef«i 
UHF  Ma^e  Stiver  Teflon,  USA 

Reducer  for  flG-59  a  MINIS 

N  finale  RG-e.  213. 2  U,  AniphcfiiiJ 
N  Male  RG^.  213. 2U.  K«)|s 
N  Male  Pin  1^  99 1 3. 9086  S2  U 
fteU&aiCky&4l&2l&UN's 
Wlige  for  R&finfO)  9913  Pirt 
N  Male  for  A0-«  wim  9913  Pin 
N  Male  to  SO-239,  T«fen  USA 
N  Ferral* lo Pl'259.  Teflon  USA 


Pfice 
$    60 

35 
1  50 
1.50 

20 

,20 

2.35 
400 

1  50 
395 
4J5 
500 
5.00 


'THIS  LIST  ftEPRESEWTS  ONLY  A 
FRACTION  OF  OUR  HUGE  INVENTORY" 

THE  P.P.  CONNECTION 

213  North  Frederick  Ave.  Jl^ll 
Gaithersburg,  MD  20877 

(301)840-5477 

PRICES  DO  NOT  INCLUDE  SHIPPING 
PRICES  SUBJECT  TO  CHANGE 
VISA,  MASTERCARD.  ADD 4% 

UPS  C.O.D.  ADD  $2.25  PER  ORDER 


CfRCL£  1 1 5  ON  READER  SERVICE  CARD 


BIG  SAVINGS 

ON  BEARCAT  SCANNER 


PROGRAMMABLE  lO-BAND 

BEARCAT  SCANNER 

Open  Up  a  Whote  New  World  of 

listenif>g  fun  (from  the  comfort  of  yotir 
home}  witfi  this  fuify  programmable. 
Crystal -Free  Scanner.  From  Uniden  Bear- 
cat, this  Model  BC145XL  tets  you  enjoy 
all  the  focal  listening  excitement  no 
ordinafy  radio  can  give.  Hear  local  police 
and  fife  action.  CB  and  "ham"  radio 
conversation,  24-hoyr  weather  reports, 
and  more.  Pick  up  ttie  signat... order  this 
LOW-phced  scar^ner  today  and  savel 

•  10- Band  Coverage  with  Auto  Search. 

•  16  Programmable  Channela  LED  Fteadout 

•  Scan  Delay  So  You  Don't  Miss  Any  Catis. 

•  Custom  CircLTitry  Backs  Memory  Up  to 
4  Hours  without  Batteries. 

•  Enter  Any  Channel  Number  for  Instar^ 
Access,  or  aep  through  Each  Channel 
Individually,  Built-in  Priority  Mode, 

•  Fast  Response  Patented  Track  Tuning. 

•  Auto  Weather  Search  of  All  7  NOAA 
Weather  Channels. 

•  Deluxe  Keyboard.  Telescoping  Antenna. 

•  Squelch  and  Volume  Dials.  FCC  Reg. 

•  Remote  Speaker  Jack.  AC  Adaptor  Incl. 

•  Brown  Case:  2W*H  x  9y4"W  x  7WD. 

•  3-Year  Limited  Factory  Warranty  on 
Parts  &  Labor 


IWr.  List  Price 


*     +     4r     « 


....n69.95 

$119 


Liqufflation 

Prked  At  . 

Itefn  H-37S4-734I3-565  S/H:  $5.5(J  ea. 

Credit  card  customers  can  order  by 
phonep  24  hours  a  day,  7  days  a  week. 

ToU-Free:  1-800-328-0609 


SEND  TO 


^  Authoniied  Uquidiitor 
1405  X«fiium  Lane  N/Minneapofis,  MN  5S441-4494 

3ertCt_-^Unjden  Scanfier(s)  Item  H^ 3754- 7340- 565  al 
$119  each,  plus  5^.50  each  f^r  insured  shipping, 
handling  (Minn^ola  rBsidents  add  6%  saFes  lax.  Soffy. 
1^0  COD.  orideraj 

U  My  checik  or  money  ordor  tg  endosed  {l4o  delays 
in  processing  orders  peid  by  check} 


PLEASE  ri 
CHECK:   *-■ 


AccL  No. 


PLEASE  PflJNT  CLEAfB-Y 


ftefne 


Address 

Ctty 

ZIP 


AjiLt. 


8i;ate 


PtionB    _L 


Sign  HsfP 
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Latch 
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Flip-flops  as  Shift  Registers 

A  ^hiJt  register  is  a  circuit  ihat  takes  data 
(one  or  more  His  or  LOs)  and  moves  it  from 
one  pJace  lo  the  next.  Suppose  there  are  4 
storage  places,  as  in  Figure  12.  When  taking 
the  data  from  ihc  state  of  the  SI  input,  there  is 
a  serial  input  shift  register.  When  taking  data 
from  the  4  PI  inputs,  the  shift  register  is 
parallel  input*  It's  possible  then  to  move  data 
from  either  source  to  the  right  toward  output 
SO,  the  serial  output.  It  shows  the  latest  data 
after  each  c]ock  pulse.  The  experimenter  can 
also  take  the  rcvi*ycd  pattern  of  data  from  the 
PO  terminals  after  each  clock  pulse.  Thus,  he 
gets  the  abbreviations  SISO  (serial  in,  serial 
out).  SIPO  (serial  in,  parallel  out).  PISO 
(parallel  in,  serial  out),  and  PIPO  (parallel  in, 
parallel  out),  sonieiinies  seen  in  shift  register 
anicles. 

There  are  numerous  all-in-one  shift  regis- 
ter chips,  but  these  tCs  have  limited  control 
capabilities.  To  see  all  of  the  controls  one  can 
exert  on  a  shift  register,  consider  basic  flip- 
flops  again,  lust  two  74HC74s  can  make  a 
shift  register,  as  shown  in  Figure  13.  Once  an 
experimenter  has  mastered  the  ways  to  con- 
trol a  shift  register,  he  can  select  a  more 
compact  arrangement  in  a  single  chip  if  the 
application  requires  only  a  few  of  the  con- 
trols. 

The  serial  input  goes  to  the  data  pin  of  the 
left-most  flip-flop.  Whatever  value  (HI  or 
LO)  appears  here  is  shifted  to  the  second 
flip-tlop  whenever  the  clock  line  shifts  from 
LO  to  HI.  That  value  continues  to  shift  right 
with  each  clockings  since  whatever  appears 
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Figure  12.  Basic  flip-flop  shift  register. 
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on  the  D  input  appears  at  the  Q  output,  w  hich 
is  connected  to  the  next  D  input.  The  last  Q 
output  reprcsenui  a  serial  output  tor  the  string 
of  flip-flops.  Note  also  that  it*s  possible  to  use 
the  —  Q  output  for  values  opposite  to  the 
originaL 

The  builder  can  also  set  the  flip-flops  with  a 
parallel  code.  In  Figure  13,  LOs  go  wherever 
needed^  since  the  resistors  hold  the  Clear 
input  HI  in  the  rest  state.  LOs  on  the  clear  I  ine 
immediately  show  up  as  LOs  at  Q  and  His  at 
-Q,  if  beginning  with  the  preset  lines  HI.  In 
this  case,  tie  the  D  input  of  the  leftmost  flip- 
flop  to  the  positive  supply  voltage.  Reverse 
this  by  holding  the  clear  lines  HI  and  impress- 
ing LOs  on  the  preset  lines  (which  w^ould  be 
HI  at  rest  with  pull-up  resistors).  A  LO  on 
preset  appears  as  a  HI  at  Q,  and  a  LO  at  -Q, 
For  this  alternative,  ground  the  D  input  of  the 
leftmost  flip-flop.  Once  the  flip-flops  are  set, 
remove  the  LOs  from  the  inputs.  In  other 
words,  only  a  brief  pulse  at  each  flip-flop 


input  line  is  needed  to  enter  the  parallel  code. 
For  these  c\pcrimenis,  if  the  circuit  is  w  ircd 
as  in  Figure  13*  use  a  jumper  to  ground  the 
clear  line  and  then  remove  the  jumper.  Using 
the  clear  line  removes  the  worry  about  dc* 
bouncing  the  pulse. 

Once  a  LO  hits  the  clear  input,  the  Q  and 
-^Q  outputs  change  and  stay  changed  until 
further  input.  As  a  start,  place  a  LO  on  just 
the  kftmost  Clear  input  and  watch  it  move 
along  as  the  clock  pulses  proceed. 

Once  having  entered  the  parallel  code,  it*s 
possible  to  shift  it  right  with  a  clocking  pulse. 
Just  as  was  done  in  serial  shifting.  In  fact,  the 
experimenter  can  take  the  parallel  code  out 
the  right  end  of  the  register  in  serial  order* 
using  either  the  Q  or  -Q  output.  Be  sure  that 
the  first  clement  desired  is  entered  into  the 
rightmost  flip-flop  and  the  last  element  de- 
sired is  entered  into  the  leftmost  flip-flop.  In  a 
practical  circuit,  this  operation  requires  a 
timing  pattern  consisting  of  a  period  of  time 
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Figure  14.  Basic jJip -flop  Lomrollerdrcmfs. 


to  enter  the  parallel  code  and  ih€o  faur  clock 
pulse!^  lo  remove  it  serially.  For  these  experi- 
ments, the  manual  pulser  can  move  the  code 
one  step  at  a  time  and  examine  the  results 
during  these  steps. 

Why  not  take  the  outputs  in  parallel  fashion 
from  either  the  set  of  Q  outputs  or  the  set  of 
-Q  outputs?  This  allows  some  interesting 
possibilities.  For  example,  if  the  register  had 
8  flip-flopH.  a  user  could  enter  an  8-bii  code. 
Then  he  could  use  the  rightmost  four  Q  out- 
puts to  get  the  first  four  bits,  clock  four  times, 
and  take  the  last  four  bits  from  the  rightmost 
outputs.  Another  application  might  use  gates 
lied  lo  each  Q  output  to  form  a  detector,  such 
as  the  LED  detector  shown  in  Figure  13.  If 
any  flip-flop  holds  a  LO  from  the  clear  input* 
then  the  clock  keeps  operating.  When  every 
flip-tlop  holds  a  HI  (due  to  the  HJ  on  the 
leftmost  D  input,  which  fills  in  behind  the 
shifting  LOs),  the  detector  might  do  some- 
thing more  than  extinguish  the  LED.  It  might 
shut  off  the  clock,  preparing  the  register  for  a 
new  code  entry.  This  scheme  would  be  appli- 
cable to  both  serial  and  parallel  output  uses. 

Suppose  a  user  wants  to  clear  the  register 
before  it  had  gone  through  all  its  shifting 
cycles.  In  Figure  13,  I  made  sure  all  the 
preset  lines  were  HI  so  that  the  register  would 
set  properly  using  LOs  to  the  clear  lines  and 
used  only  a  brief  set  of  pulses  to  the  clear 
inputs.  Setting  the  preset  lines  LO  puts  all  the 
Q  outputs  to  HL  With  the  detector  just  men- 
tioned, the  clock  would  stop,  and  the  register 
would  be  ready  for  a  new  code  entry.  This 
type  of  abon  operation  may  be  handy  in  error 
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detection  circuits.  Of  coarse,  if  the  register 
set  initially  with  a  code  entry  through  the 
preset  lines,  making  the  clear  line  LO  will 
force  all  the  Q  outputs  LO,  thus  clearing  the 
register  in  thai  mtxle  of  operation. 

Given  all  these  control  possibilities,  the 
user  should  probably  start  any  register  design 
on  paper  with  individual  fiip-flops.  Once 
having  determined  all  the  control  needs,  he 
then  can  look  through  the  Jam  books  to  see  of 
there  is  a  more  compact  shiii  register  thai 
provides  what  he  needs  with  fewer  chips  and 
connections.  The  user  can  always  go  back  to 
basics  if  he  finds  thai  a  certain  control  will 
come  in  handy. 

Among  the  74  HC(X)- series  ICs,  there  are 
numerous  single  package  shift  registers.  The 
74HC194  and  -195  have  4-bit  parallel  inputs 
and  outputs,  but  ihe  194  adds  a  serial  input, 
The  74HCi64  through  -166,  along  with  the 
-594,  -595.  597,  -598,  -299,  and  -323  offer 
8-bit  shift  registers  in  various  configurations 
of  serial  and/or  parallel  inputs  and  serial  or 
parallel  outputs,  with  some  limited  controls 
that  include  tri-statc  outputs. 

Flip-flops  as  Controllers 

The  basic  flip-flop  switch  debouncing  cir- 
cuit in  Figure  4  gave  the  most  fundamental 
flip- flop  control.  Thai  application  didn't  re- 
quire data  ami  clock  inputs.  However,  for 
some  types  of  control  needs,  those  inputs 
come  in  handy. 

Figure  14  shows  one  kind  of  control  in  two 
versions.  Here  a  short  enable  pulse  enters  the 
preset  or  clear  input  to  set  Q  and  -Q.  The 
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Figure  16.  A  delayed  pulse  lonirolier, 

control  will  involve  a  short-term  operation 
mrned  on  by  the  Q  or  -Q  values.  Note  that 
the  data  input  holds  a  constant  value  which— 
if  clocked  through  to  the  O  and  -Q  outputs- 
would  disable  the  operation.  The  applications 
requires  a  LO-io-Hl  transition  from  the  oj>er- 
ation  that  marks  the  completion  of  its  work. 
(Of  course,  one  can  use  a  Hl-lo-LO  transition 
by  insening  an  inverter  in  the  line)  With  the 
right  transition,  feeding  it  the  clock  input  will 
shut  down  ever}  thing.  For  example,  a  build* 
er  might  use  the  output  of  the  shift  register 
detector  to  signal  when  it  was  empty  and  shut 
down  data  code  processing  operations.  The 
key  points,  again,  are  separate  sources  for 
Stan  and  stop  signals  and  a  constant  value  for 
the  data  input. 

Figure  15  operates  by  similar  principles, 
hilt  in  reverse  order.  Whenever  the  source 
has  anything  to  pass  on.  it  sends  a  LO-to-HI 
clocking  transition.  This  passes  on  a  HI  from 
the  D  input  to  the  Q  output,  where  it  signals  a 
processing  chip  to  accept  the  data.  If  the  pro- 
cessor cannot  accept  the  data*  perhaps  be- 
cause it  is  ftill,  it  sends  a  LO  to  the  flip-flop 
clear  input,  which  overrides  the  clocking  and 
holds  the  Q  output  LO.  This  controller  forces 
a  repetition  of  the  data  entry,  because  the 
flip-flop  ignores  the  clock  as  long  as  the  pro- 
cessor is  not  ready  for  values  to  process.  The 
user  may  then  employ  this  circuit  lo  control 
the  input  of  a  storage  buffer  thai  follows  a 
keyboard.  When  the  buffer  is  fiill  or  not 
ready,  a  keypress  will  produce  nothing. 

A  variation  on  these  circuits  appears  in 
Figure  16.  In  this  circuit,  the  tester  ties  the 
data  and  clear  lines  together  and  feeds  them 
values.  When  the  input  value  is  LO*  the  clear 
line  forces  Q  to  be  LO  and  —  Q  to  be  HL 
When  the  input  value  goes  HL  no  change 
appears  at  Q  and  -Q.  However,  D  is  now 
HL  When  a  clock  LO-to-H!  transition  oc- 
curs, Q  goes  HI  and    -Q  goes  LO.  This 
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Figure  17.  CtmtparatiW  pinouts  for  the  74HC74 
Oitd  ifse  40  iS, 
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Figure  iS.  Pimmtfitnfw  74HC76J-K flip-flop. 

circuit  is  useflil  for  controlling  operations 
whenever  the  user  wants  to  keep  the  opera- 
tion going  after  an  input  (data  and  clear)  value 
changes,  but  he  doesn't  want  it  to  continue 
indefinitely.  For  example,  he  may  feed  ihe 
data  and  clear  inputs  regular  pulses  that  are 
delayed  farther  down  the  Utie.  The  clock  in- 
put may  be  the  delayed  pulse.  Thus,  Q  or  — Q 
might  enable  a  cenain  process  from  the  be- 
ginning of  the  regular  pulse  through  the  end 
of  the  delayed  ptilse. 

These  three  circuits  add  considerable  con- 
trol versatility  to  the  simple  debi>Linced 
switch  in  Fieure  4.  In  most  cases,  a  user  will 
use  signals  inside  his  circuits  rather  than  man- 
ual putsers  to  control  operations.  Good  prac- 
tice will  let  the  circuits  control  themselves 
wherever  possible, 

A  Matter  of  Rules 

Mastering  any  of  these  applications  of  flip- 
flops  requires  only  keeping  track  of  the  chip's 
operating  rules  and  priorities.  For  the 
74HC74,  the  rules  are  straightforward: 

1 .  The  clock  requires  a  LO-to-HI  transition, 

2.  On  a  clock  transition,  whatever  value  D 
has  appears  at  0*  'irid  its  opposite  at  —  Q,  if 
both  preset  and  clear  are  HI. 

3.  Prcsc!  and  clear  input  LOs  override  data 
clocking. 

4.  A  presci  LO  forces  Q  to  H!  and  -Q  to  LO, 
when  clear  is  HI. 

5.  A  clear  LO  forces  Q  to  LO  and  -Q  to  HI, 
when  preset  is  HI. 

6.  Never  make  preset  and  clear  LO  at  the 
same  lime. 

These  rules  tell  what  the  p4>ssibilities  are  for 
the  flip-tlop.  It's  up  to  the  user's  imagination 
on  what  to  do  with  these  possibilities. 

Other  flip-flops  have  similar,  but  slightly 
different  rules.  The  following  two  examples 
arc  for  the  CMOS  CD400()»series  D-type 
flip-flop  and  the  J-K  flip-flop  from  the 
74HCOO-series. 

The  CD40I3  D-type  flip-flop,  shown  in 
Figure  17,  obeys  the  following  rules: 

1 .  The  clock  requires  a  LO-lo-Hl  transition. 

2 .  Whatever  value  D  has  appears  at  Q.  and  its 
opposite  at  -Q,  on  a  clock  transition,  if  both 
set  and  reset  are  LO. 

3.  Set  and  reset  input  His  override  data  clock- 
ing 

4.  A  set  HI  forces  Q  to  H!  and  -Q  to  LO, 

when  reset  is  LO- 


TCSt 
tATCH 


5t  A  reset  HI  forces  Q  to  LO  and  —Q  to  HL 

when  set  is  LO. 

6,  Never  make  set  and  reset  HI  at  the  same 

time. 

Note  that  the  4013  uses  the  terms  set  and  reset 

rather  than  preset  and  clear  to  mark  the  differ- 

ence  in  conditions  that  actively  force  values 

on  Q  and   -Q.  Also  note  that  the  pinout 

differs  from  the  74HC74. 

The  74HC76  is  a  J-K  flip-flop,  meaning 
that  it  has  two  data  input  terminals,  as  shown 
in  Figure  18.  Its  rules  look  somethmg  like 
this: 

1 .  The  clock  requires  a  HI-to-LO  transition. 

2.  If  J  is  HI  and  K  is  LO,  then  a  clock  transi- 
tion will  yield  Q  as  HI  and  -QasLO,  if  both 
preset  and  clear  are  HL 

3.  If  J  is  LO  and  K  is  HL  then  a  clock  transi- 
tion will  yield  Q  as  LO  and  -Q  as  HL  if  both 
preset  and  clear  are  HL 

4.  If  J  and  K  are  both  HL  then  clock  transition 
will  force  Q  and  -Q  to  toggle  or  reverse  their 
values,  if  both  preset  and  clear  arc  HI. 

5.  Preset  and  clear  input  LOs  override  J  and 
K  data  clocking. 

6.  A  presci  LO  forces  Q  to  HI  and  -Q  to  LO, 
w^hen  clear  ts  HI. 

7.  A  clear  LO  forces  Q  to  LO  and  -  Q  to  ffl, 
when  preset  is  HL 

8.  Never  make  preset  and  clear  LO  at  the 
same  time. 

The  74HC76  uses  a  clock  transition  oppo- 
site that  of  the  other  two  flip- flops  featured 
here.  The  J  and  K  data  inputs  offer  the  possi- 
bility of  a  two-line  controlling  circuit*  as  well 
as  the  potential  for  dividing  by  two  by  tying 
both  J  and  K  to  the  positive  supply  line  and 
feeding  the  eariicr  7555  astable  output  to  the 
clock  input.  Every  variation  among  the  many 
available  flip-flops  offers  new  possibilities. 

In  fact,  one  manufacturer's  data  book  lists 
1 1  D-type  flip-flops  and  eight  J-K-type  flip- 
flops.  The  ones  looked  at  come  two  to  a 
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package,  with  each  flip-flop  independent- 
Some  packages,  such  as  the  74HC175  quad 
D-type  and  tlic  74HC78  dual  J-K-typc,  have 
common  clock  lines.  D4ype  flip-flops  come 
4,  6.  and  8  to  a  package,  but  some  have 
common  clear  lines  and  lack  the  -Q  output. 
How  compact  the  experimenter  can  make  his 
divider,  shift  register,  or  controller  may  de- 
pend on  just  what  input  and  mitput  lines  he 
wants. 


Figure  19.  Baste  larch  circuit  using  NAND  ^aws.         Latches 


The  flip-flop  is  uscftil  because  a  user  can 
latch  into  the  outputs  values  that  appear  only 
briefly  at  the  inputs.  The  feedback  shown  in 
the  basic  flip-flop  is  the  key  to  latching.  There 
arc  also  special  ICs  called  latches.  Although 
associated  with  flip-flops,  they  are  not  true 
flip- flops.  However,  latches  do  use  a  feed- 
back loop  with  pass/block  gates  to  freeze  the 
stale  of  a  gate  whenever  the  Enabie  line  is  set 
properly.  Latches  tend  touse  a  slightly  differ- 
ent vocabulary  from  flip-flops,  so  here  are 
some  lessons  on  how  to  use  latches  effective- 
ly in  circuits. 

Every  time  the  user  clocks  a  data  value  to 
Q  and  -Q  with  a  D-type  flip-flop,  he  has 
latched  that  value.  Without  the  clock  pulse, 
he  block  it  from  passing  to  the  flip-flop  out- 
put. Latch  chips  operate  in  the  reverse  man- 
ner. In  an  unlatched  condhion,  they  pass  the 
input  value  to  the  output  instantly.  Only  when 
placing  the  correct  value  on  the  latch  or  en- 
able terminal  is  it  possible  to  hold  the  output 
at  the  value  last  received.  Remember,  the 
value  must  reach  the  input  before  it  can  be 
latched. 

The  experimenter  can  build  a  basic  latch 
from  a  single  NAND  chip,  like  the  74HCOO. 
Figure  19  shows  how.  Gate  I  looks  like  the 
simple  pass/block  gate  used  earlier  in  Figure 
3.  When  the  enable  line  is  LO,  the  gate  output 
is  HL  but  when  the  enable  line  is  HL  the 
signal  on  its  other  input  line  passes  (invened) 
to  gate  2.  With  enable  HL  the  inverter  (Gate 
3 )  passes  a  LO  to  one  input  of  gale  4 .  That  LO 
forces  gate  4  to  a  HI  output,  which  shows  up 
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on  ihc  other  inpui  of  gaie  2,  which  in  turn 
allows  gate  2  to  pass  (and  re-ifiven)  the  signal 
from  gate  L  Under  this  condition,  the  output 
line  Q  looks  just  like  the  data  input.  When  the 
enable  input  gt^es  LO*  ihc  invener  puts  a  HI 
on  one  inpKii  of  gate  4,  allowing  the  gaic  to 
pass  the  signal  fed  back  from  the  output  of 
gate  2,  This  output  will  be  whatever  value 
gate  2  had  when  the  enable  line  went  LO, 
since  that  same  LO  now  blocks  signals  from 
passing  through  gate  \.  The  gate  1  output 
stays  HI,  allowing  gate  2  to  pass  the  sutic 
signal  circulating  in  the  loop  from  gate  2  to 
gate  4.  The  user  retains  the  output  value  of 
gate  2  as  long  a.s  he  holds  the  enable  line  LO. 
The  condition  of  the  circuit  showK  itself  in  the 
LEDs  in  Figure  19  as  he  catches  and  holds 
signals  with  the  mechanical  switch  in  the  en- 
able line. 

Hecan  build  most  of  the  circuitry  of  a  latch 
directly  on  the  IC  chip,  using  only  enable  and 
daiy  inputs,  along  with  direct  Q  (and  some- 
times inverted  —  Q)  outputs.  This  allows 
many  latches  on  a  single  14-pin  or  1 6-pin  IC. 
Figure  20  shows  a  latch  circuit  using  the 
74HC75  quad  lalch.  The  data  input  value 
appears  at  Q  (and  its  opposite  at  -  Q)  so  long 
as  the  latch  input  line  is  HI.  When  he  brings 
the  latch  input  LO,  the  Q  and  —  Q  outputs 
remain  constani  at  the  level  of  the  last  input 
value,  regardless  of  date  input  changes,  IJs- 
ing  the  astable  pulser  as  a  data  source,  the  test 
latch  uses  the  same  mechanical  swiich  to 
catch  and  latch  the  ouipui  before  a  pulse 
changes  levels. 


Latches  are  useftil  wherever  the  user  wish- 
es to  hold  a  value  tcmporyrily.  Figure  21 
shows  a  simplified  schematic  ofa  set  of  latch- 
cs  receiving  data  in  short  pulses.  However, 
ihc  latches  feed  a  memory  chip  thai  requires  a 
relatively  long  time  to  write  the  data  into  its 
cells.  (Here,  short  may  mean  10  to  20 
nanoseconds,  while  long  means  200  to  300 
nanoseconds,  They  are  both  short,  but  the 
difference  is  a  ratio  of  ten-to-one. )  If  he  can 
signal  the  enable  line  before  the  data  disap- 
pears and  hold  it  LO  uniU  the  memory  has 
finished  writing,  the  proper  data  will  be 
present  at  the  memoiy  inputs  throughout  the 
write  cycle. 


it  pays  to  master  the 
flip-flop  for  its 
versatiiity/' 


Latches  come  in  many  packages  for  many 
purposes.  Eight-bit  (or  octal)  latches,  such  as 
the  74HC373,  are  useftil  for  capturing  com- 
puter and  other  kinds  of  parallel  codes  that  do 
not  last  long.  These  latches  usually  have  only 
the  Q  output.  Once  latched ^  a  memory  chip  or 
other  kiiKl  of  processor  can  take  the  time  it 
needs  to  do  its  job,  Such  chips  usually  have 
only  one  or  two  latch  enable  inputs  to  control 
all  the  latches  simultaneously.  When  scan- 


ning data  books  in  search  of  the  right  latch,  be 
sure  to  read  the  rules.  Most  require  a  LO  to 
latch,  but  some  (such  as  the  74HC45 1 1 
Latch/Decoder/Driver)  need  a  HI  or  a  LO-to- 
Hl  transition.  The  experimenter  may  find  the 
latch  input  called  Latch.  Enable.  Control*  or 
G.  Newer  chips  have  tri*statc  outputs  for  use 
on  buss  lines,  so  be  sure  to  distinguish  the 
latch  control  from  the  output  enable  or  con- 
trol line.  One  convention  calls  the  output  con- 
trol OE  if  it  requires  a  HI  for  output  enable 
and  OD  if  it  requires  a  HI  for  output  disable. 

There  are  many  other  chips  that  use  flip- 
nop  and  related  circuitry,  usually  in  conjunc- 
tion with  gates  to  perform  specialized  ftinc- 
tion,  I  have  noted  the  74HC451K  which 
latches  a  count ,  trimsforms  it  into  signals  for  a 
7-segment  display,  and  provides  enough 
drive  CO  light  the  LED  segmems.  Many  data 
books  show  representations  of  internal  cir- 
cuits reduced  to  the  level  of  gates  and  flip- 
Hops,  n  the  digital  gate  is  the  most  fundamen- 
tal internal  IC  circuit,  the  flip-Hop  is  surely 
second.  But  remember  that  at  heart  a  flip-flop 
is  just  a  special  arrangement  of  gates. 

It  pays  to  ma-**ter  the  flip-tlop  for  its  ver- 
satility .  And  it  pays  to  keep  a  data  book  handy 
when  designing  digital  circuits.  At  today's 
prices,  manufacturer's  data  books  are  a  bar- 
gain, whether  the  linkerer  majors  in  LS-TTL, 
CMOS,  or  high  speed  CMOS.  Once  having 
learned  how  to  decipher  the  rules  for  a  partic- 
ular flip-flop,  the  IC  offers  a  large  array  of 
useful  circuits  and  an  unending  source  of 
experiments. 


> 
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DEALER  DIRECTORY 


Burbfink 
New  Ham  store  open  ;inil  ready  to  make  a 
DEAL,  We  earn'  all  line^,  ship  UPS.  and  are 
open  Sunday.  ADTECH  ELECTRONICS,  !0B 
Fl4)ll>wuf>d  Wii>\   Burhunk  CA  91505; 

San  Diego 
Hard  10  find  pans,  surplus  electronics.  s^tunUanJ 
line  items,  Hatns.  hobby i?*is.  indui^iriai  pro- 
fcssitinols— Tram  iiuih  &  baits  !o  las^r 
diodefi.,  ElecironicaJiy  speaking.  Gateway's  got 
h!  M-F  9-5:30  Sal.  9-5.  GATEWAY  ELEC- 
TRONICS, 4633  Convoy  St.,  San  Diego  CA 
921 II;  (619)279-6802, 


COLORADO 


Denver 
Hard  it>  find  partii.  suipius  ciccirunics.  standard 
line  ttem^.  Ham^.  hobbyists,  induslria!  pro- 
rcssiiHials— from  nuis  &  bultj*  io  laser 
diodes.,. Electronically  speaking,  Gateway *s  got 
It'  MP  9-5:30  Sat.  9-5-  C;  ATE  WAY  ELEC- 
TRDMCS,  51 15  N,  Federal  Blvd.  ffJl,  Denver 
CO  mni:  (3U3I458-5444. 


DELAWARE 


New  Ca<it]e 
Factory  authorized  deaJcrl  Yacs-u.  ICOM.  Ten- 
Tec,  KDK,  Ken  wood,  AEA,  Kanironics,  Sanlee. 
Full  line  of  acccsjyories.  No  sales  tax  in  Dela- 
ware. One  mile  oft  J -95  DELAWARL  WtA- 
TEt  R  SI  PPLV,  71  Meado¥i  Rimd,  New 
Ca&lle  DE  19720;  (302)328-7728, 

Wilminjjton 
Del  a  ware's  friendliest  ham  store.  Also  Short- 
wave supplies.  AIVLATEL^R  &   APVANCED 
COMMINICATIONS,  Mm  Concord  Pike. 
Wilmington  DK  I9«03;  (302)478-2757. 


Honolulu 
Kenwood,  ICOM.  Yaesu.  Hv-Gain.  Cushcraft. 

# 

AEA,  KLM,  Tri-EX  Towers.  Fluke*  Beldcn, 
AstRin,  Etc  HONOLULU  ELECTRONICS, 
SI9  Ket^aumolu  Street^  Honolulu  HI  96KI4; 
(808)949^5564. 


Preston 
Ross  WB7BYZ  has  ihe  largest  st<x:k  of  amateur 
gear  in  the  Intermouniain  West  and  ihe  best 
prices.  Call  inc  for  all  your  ham  needs.  ROSS 
DiS  I  RIBUTING,  78  S.  State,  Preston  ID 
83263;  (208)852-0830, 


MASSACHISETTS 


Littleton 

Reliable  hamstore  set^ icing  New  England*  Full 
line  o\'  Kenwood  und  ICOM  slocked  and 


serviced.  AEA,  ARRL  Publications^  Anphcnoi, 
Alpha  Delta.  Au<itin.  Avanti*  Alinco.  Ameco, 
Bencher.  B&W,  Cushcraft.  Carol  Cable,  Daiwa, 
Hustler.  KLM.  Kenpro,  Larseri,  Rohn,  RF 
Concepts,  Tokyo  Hy- power,  Trac  Keycri, 
Vibroplex,  Welz,  etc,  TEL-CONL  INC.,  675 
Great  Road  (RL  119)  Littleton  MA  OUf>0{ 
(508)486-34<KL(3040). 


MISSOURI 


St.  tXHllS 

Hard  to  find  parts,  surplus  electronics*  standard 
line  items.  Hams,  hobbyists,  industrial  pro- 
fessionals—from nuts  &  bolls  to  laser 
diixJcs...  Electronical  I V  speakings  Gitle  way's  got 
it'  M-F  9*5:30  Sat.  9^5.  GATEWAY  liLEC- 
TRONICS.  8123  P^ge  Blvd.,  St.  Louis  MO 
63  L10;<3 14)427-6114, 


Derry 
Serving  the  ham  community  with  new  and  used 
equipment.  We  stock  ami  service  nuwi  major 
ilOCii:  AHA,  Astron.  B&W,  Cushcrafl.  Encomm. 
Hy-Gain*  Hustler,  ICOM,  Kenwotxl.  KLM, 
Larsen,  Mir;tge,  Mtisley;  books,  rDton.  eabic 
and  coonectors.  &isiness  hours  Mon.-Sat.  10-5, 
Thursday  10-7.  CloR'd  Sun  J  Holidays.  RIVEN- 
DELL  ELECTRONICS,  8  Londonderry 
Roiid,  Derry  NH  03038;  (603)434-537L 


NEW  JERSEY 


Eaiomown 
Electronics  Supplies  lor  amateurs,  Ten-Tec, 
Barker  and  Williamson,  Cushcraft,  Hustler,  etc. 
ATKINSON  AND  SMITH,   17  Lewis  St,, 
Eatimtnwn  NJ  07724  aOl)  542-2447. 

Lyndhurnl 
Ftnatiy  a  ham  store  in  NJ.  Located  \^  mile  south 
of  Rt.  3.  Mon-Wed.  11:30-7:30,  Thursday 
1 1:30-9,  Fridav  11:30^7:30,  and  Saturday  9-3. 
Visa/MC.  ABARIS  SYSTEMS,  276  Oriental 
Pbct,  Lyndhur^l  NJ  07071;  aoi)939-OOi5. 


NEW  YORK 


Jamestown 

Western  New  York's  fmcvi  amateur  nidio  dealer 
featuring  ICOM-Larsen-AEA-Hamtronics- 
Asiron.  New  and  used  gear.  VHF  COMMUNI- 
CATIONS, 915  North  Main  Si.,  Jameslown 
NY  1470 L  {716)664-6345, 

New  York 
New  York  City's  Largest  Full  Service  Ham  and 
commercial  Radio  Store.   BARRY   ELEC- 
TRONICS, 512  Broad H a V,  New  York  NY 
10012:  012)925-7000. 

Tappan 
Attention:  Manufacturers.  Dealers,  and  Hobby- 
ists; Elecironic  components— ICs*  Transistors. 
Capacitors,  Switches,  etc. ..  .available  at  ex- 


tremely Icm'  prices.  SANTECH  ELECTRON- 
ICS, II  Revere  Place ^  Tapiyin  NY  10983 
(914)359-1130. 


NORTH  CAROLINA 


Greensboro 
9a.m.  to  7p.m.  Closed  Monday.   ICOM  our 
specialty -Sales  &  Service.  f&M  ELECTRON- 
ICS. 3520  RockinEbam  Road,  Greensboro  NC 
27407;  (919)299  3437. 


Columbus 

Central  Ohio's  fulMine  authorized  dealer  for 
Kenwood,  ICOM.  Yaesu,  Ten-Tec,  Info-Tech, 
Japan  Radio.  AEA.  Cushcraft.  Hustler,  and  But- 
lemui.  New  and  used  equipment  on  display  dud 
operational  in  our 4000  sq.ft.  siore.  Large  SWL 
deparimeni.  too.  tNIVERSAL  AMATEUR 
RADIO,  1280  Aida  Drive,  Reynoldshurg 
(Columbus)  OH  43068;  (614)866-4267, 


Trevose 
Same  Localkm  for  over  38  year>   H  AMTRON- 
ICS,  DIV,  OF  TREVOSE  ELEC  1  RON ICS, 
4033  Bruwns^ille  Road.  Trevo&e  PA  19047; 

(215)357- 1400. 


TENNESSEE 


Memphis 
M-F  9-5;  Sal  912:  Kenwood.  ICOM,  Ten-Tec. 
Cushcraft.  Hy-Gain*  Hustler.  Larsen.  ,AEA.  Mi- 
rage, Ameritmn.  etc.  MEMPHIS  AMATELTR 
ELECTRONICS,  1465  VVdls  Station  Road, 
Memphis  TN  38108;  Call  Toll  Free;  (800)238- 
6168. 


TEXAS 


Dallas 
In  Dalla.i  since  i960.  We  feature  Kenwood, 
ICOM,  Yaesu,  AEA,  Buttemm.  Rohn,  amateur 
publications,  and  a  full  lineoracces,sorie£.  Facto- 
ry authorized  Kenwood,  Service  Center.  ELEC- 
TRONIC CENTER.  INC.  2809  Ross  Ave,, 
Dallas  TX  75201;  ai4}969-1936, 

Houston 
Hard  to  find  pans,  surplus  electronics,  standard 
line  items.  Hams,  hobbyists,  industrial  pro- 
fessiionaU — from  nuts  &  bolts  to  laser 
diodes,, P Electronically  speaking.  Gateway's  got 
it!  M-F  9-5:30  Sat.  9-5A;ATE\V.AY  ELEC- 
TRONICS, 10645  Richmond  Ave.  ^100, 
Houston  TX  77042;  (711)978-6575. 

Soulhwe^  Hoo^otl 
Rill  line  of  Equipment  and  Accesiiories.  in-house 
service,  Texas  ff\  Ten  Tec  Dealer!  MISSION 
COMMUNICATIONS,  11903  Alief-Clodine, 
Suite  SOO,  Houston  TX  77082;  {713)879-7764. 
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April  *88  issue  mii*;t  be  in  our  hands  by  February  Isi.  Mail  to  73  Amateur Rddio.  Hope  Currier,  WGE  Center.  Peterborough.  NH  03458, 
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4IM0M  1kw $40.00 
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WE  STOCK  euTTEftNUT,  DIAMOND 
AND  OT>lEfi  ANTENNAS 

SHIPPIMG  WORLDWIDE 

Vt5A/MC/CQD 
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MISSION  QOMMUNICATIONS 

HOUSTON,  tijuks  rrdtt2 


^ 


uicKit  G5RV,  Loop,  &  Dipole  Kits 


Fasi  &  Easy  to  iCbiiLcJ 

♦  Ev^erything  inclwdffll 

♦  Failsafe  viioial  insimjctimsi 

♦  No  measuiirig/ cutting 

■  Finish  antrtma  ki  minutes 
Quality  Cainpcin^nU 

♦  Pri^soldcred  Arnph-ciM>l  PL25v 
-  Kirikproof  Superflex  wire 

♦  FuJIy  umilxiEEcl,  wk  sr^lcd^ 
do-coTTodc,  low  noise  design 

Fastest  Antenna*  in^  Ih^  WkI 

Antennas  We^i 


*Fu11StjkG5KV  SK9S 

•llfllfSirrOSRV  S24.9S 

d]p(ik'  ^■.'i^c:rage40-10 
•OuimcrSiaGSRV  S  19.95 

dippk  cQV<^g«  20'  to 
*>  Mmtmii  AduplQ'kil      S  4.*J5 

-  AmcntLft  Lmjnchcf  kill    Sl4^ 
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(801)    373-8425    Dg^t  7.  Pmvt>,  m^  84603^  1144 

CIRCLE  302  OH  READER  SERVICE  CAUD 


CIRCLE  Ii7  OM  REAOEIl  SERVICE  CARD 


Discover 


CAROLINA  WIMDOM 
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SRC- 10 

REPEATER /LINK 

CONTROLLER 


DTMF  muling^ 

tnlj»tU9*nl  ID'v 

AuJciltary  oytpuiii 

E^uy  la  inierfACfl 

AJaftn  monilor  input 

TiiiinUi  f  rnpooH  lon-M 

Low  |iQw«f  CMOS,  22ma  @  llv 

D>el;a)J4<t  appiteation  manual 
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HAM  RADIO 
SELF  STUDY  COURSE 


NOW  ONLY 


$1095 

I  V  Pius  £2 


00 


shipping  &  handling 
VISA/MasterCard  Accepted 

Prepare  for  the  fantastic  world  of  amateur 
radio.  Study  at  your  leisure,  No  technical 
background  required.  Entry  level  amaleur 
radio  operators  can  now  taJk  on  the  ten  meter 
band  and  FM  repeaters* .  jeven  link  Iheir  ham 
radio  slations  to  the  public  telephone  system 
and  personal  computers.  Privileges  never 
before  available  to  the  beginner!  Complete 
FCC  Hcense  preparation  course  contains 
everything  you  need  to  know  to  pass  both  the 
v^Titten  and  Morse  code  eJtaminalion  in  a  very 
short  time.  Written  in  easy-lD* understand 
language-  Contains  fully  illustrated  text  book, 
two  long-play  code  learning  cassettes,  aEl  302 
word-for-word  FCC  license  test  questions, 
answers,  .  .and  much  more!  You  can't  miss! 
Sold  with  a  10  day  money  back  guarantee. 
Phone  orders  accepted.  Dealer  and  classroom 
instructor  discounts  available. 

W3Y1  VEC        P.O.  BOX  #10101 

Dallas.  Texas  75207     Tel:  SI7  461  6443 


COUNTER  DIALS 


lOO-lurn  counter  wi!h  crank.  0,1  to 
99.9  mdicaied.  3k3  front  ptate 
shaft  2 Vfl  "L  X  y* "  dia  with  co upfer 
3     ibs     sh.     #CB-l00T-339, 

used   . ,.,. ....-I19.&5 

#KH-100T49d.  as  3l)ove  but  with 
ifnDb - ..„.,.., ,116  J5 

CERAMIC  ROLLER  INDUC- 
TOR, 14.3  uH.  24  lurns  #12 
tinned-copper  wtre  In 
3.3' ■U2"  dta  coil.  Shaft 
%  ■  uy* "  dia .  0/a  3x&t6. 4  Itis 

sh. 

#33M44*liED, 

used  J2«  S24 

1tl3  itH  ROTARY  IKOUCTOR  using  moving  contactor. 
61  turns  #10  wire  from  8.6k3.4'  '  dla  coil.  Oa  8x83(t4 
IB  lbs  sh.  #339-LS-l6.  iised....... SW    $2« 


Prices  F  0  J-  Uma.  0.  ■  VISA.  MASTERCARD  Acctptei 

Aib*  lor  Shipping  *  Write  lot  1998  C«t]lE>g 

AAkrtss  D«ft  73  "  Phoiie  419/?Z7^ST3 


1016  E.  EUREKA.  *  Box  11Q5  <  ItMA.  OHIO  -  4SS03 


CIRCLE  7S  ON  READEIT  SERVICE  CAJIG 


The  Mean  Little  Kit  , 

This  24'piece  kit  of  compute r.-eledronc  loofs  includes  J 
7  screwdnver  sizes,  adjusiable  wrench,  2  pair  pliers, 
wire  stripper,  knife,  align menf  tool  stainless  rule,  hex 
key  set,  scissors,  2  flexibfe  files,  burnisher,  soFdering 
iron,  solder  aid.  cot!  of  sofder,  aird  desoldering  braid 
Highest  quality  padded  zipper  case  measures  approxl- 
mately  6  x  9  x  l'3.4"  inside.  Send  check  or  money 
order,  or  charge  VISA  or  MASTERCARD.  We  pay  the 
shipping  charges.  Guaranleed  satisfaction.  Free  toot 
catalog  on  request. 
Order  JTK-6  Tool  Kit  , , $S9.00 


Jensen  Tools  Inc, 

Dept.  158  7ai5S.4&th  51. 


I    ^1^^^'  ^  85044-5399  (602)  968-6231  [ 

CIRCLE  245  ON  READER  SERVICE  CARD 


\  h  t  -Mh  know    ST  A  RT  COPYl  N  G 
c^vlffi^  CW  THE  EASY  WAY! 

inpth[ids.  /mvpase  i^kifh  ^ind  sf^eecf  ^^i  the  ^vjie 

Drhe  QSO-TRAINER'"*  Code  Course. 

5rt^rt  copying,  h  ihe  ^'erv  ilrsl  d^v'  ItJtvil, 

moderate  speed.  Two  60-min  l^pes  afxl  tom- 
pilHe  written  ir»5lnJ€tk>ns.  $14.95  +  S&H. 

Dlhe  Q50MASTER**'  Practice  Tapes. 

The"ploteau"  busier!   8.  10.  12,  &  14  wpni. 
Two  bO-min  tapes  and  complete  ro^^ructionv 

S12.95+S&H. 

DlKe  QSO-FRd^  Practice  Tapes. 

Go  till  iHl-  way  to  Extra!  lb,  18,  20.  &  21  wjjr 
Two  t>lUmirT  tapes  ^i>d  complete  inMfuctioni^. 
S12,95  +  SAH. 

Order  your^  today! 

Sfii|J|HiTti  *.  HiMvUimi  iS&Hi:  I  =  Si.OO;  2  =  Sl.OO:  1  irf 
fiiitff  ^  S 1-50.  It.  m.  m.  MK.  (liH.  VVI  ntki  sairvfjin. 
StrrnJ  CtMYlic,  hluntY  Od^,  Vlsi.  tir  VIoMc^  Cjrd  fa; 

AVC  INNOVATIONS  INC.*DEPT7A 
P.O.  Box  2Q491  •  Indpte.  IN  46220-049t 


CIRCLE  306  QH  REAOf  ft  SERVICE  CARS 


CIRCL£  329  OH  READER  SERVICE  CARD 
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Nttrttber  21  on  your  Feedback  card 


Problems  in  Learnin 

the'iCode 


Tips  for  Code  Class  Teachers 


by rarry  Lisle  K9KZT 


For  some  people,  learning  ihc  Morse  code 
is  a  real  challenged  While  many  sail 
through  the  requirements  for  Novice.  Gener- 
al, and  even  Extra  class  lickeis  with  no  great 
difficulty,  others  have  found  so  much  frusira- 
tiofi  in  even  passing  the  five  word-per-minute 
Novice  lest  ihey  gave  up  and  never  became  a 
ham. 

In  this  anicle,  Vd  like  to  offer  some  sugges- 
tions for  helping  smdents  who  have  a  hard 
time  mastering  ihe  code. 

The  l^ong  and  Short  of  It 

The  tniiial  hurdle  in  learning  the  code  is 
telling  the  dits  from  the  dahs.  {For  ihe  new- 
comer, we  never  speak  of  the  code  in  terms  of 
dots  and  da,shes,  but  in  short  sounds  and  long, 
such  as,  "dit"  and  **dah/')  An  instructor,  at 
the  end  of  the  first  session,  usually  identifies 
the  faster  and  slower  learners  in  a  group  on 
this  basis  alone. 

The  techniques  Tve  found  effective  in 
overcoming  this  problem  is  to  emphasize  the 


difference  between  the  two  sounds.  Once  this 
has  been  established^  gradually  diminish  the 
difference  as  progress  is  made. 

•  Method  I:  Make  the  dahs  longer  than  stan- 
dard. 

The  standard  dah  sounds  three  times  as 
long  as  the  dit.  Fve  found  that  sounding  the 
dahs  four,  or  even  five  times  longer  than  the 
dit  is  a  great  help.  This  sound  is  easily  accom- 
plished with  a  hand  key,  but  it's  usually  easier 
to  change  a  computer  program  if  using  a 
computer  generated  ctxle.  The  dah/dii  ratio 
can  even  be  made  part  of  the  menu. 

•  Method  2:  Send  the  dits  and  dahs  at  a 
different  pitch. 

By  using  a  keyer  paddle  and  two  code  oscil- 
lators,  a  different  pitch  can  be  made.  The 
code  oscillator  on  the  dit  side  should  be  at  the 
usual  tone  of  700  to  1000  Hz  and  the  dah 
oscillator  somewhat  lower.  Of  course,  the 
dits  and  dahs  won't  be  automatic  or  self  com- 
pleting, but  with  practice  it*s  possible  to  send 
good  code  this  way.  This  is  a  very  good  way 

to  introduce  all  stu- 
dents to  the  code ,  and 
and  as  they  progress, 
the  difference  in  pilch 
should  be  reduced. 


•  Method  3 :  Involve  the  other  senses. 

Some  people  learn  best  by  what  they  hear, 
see.  touch,  or  the  motions  they  make. 

To  stimulate  the  visual  sense,  use  a  flashing 
light  along  with  a  code  oscillator,  either  for 
bodi  the  dits  and  dahs,  or  for  just  one  of  them. 
To  involve  the  sense  of  touch,  let  the  learner 
rest  his  or  her  fmgers  lighdy  on  a  speaker  as 
the  code  is  sent.  The  motion  or  kinesthetic 
sense  is  simply  a  matter  of  letting  the  learner 
send  with  a  straight  key  or  a  paddte  wired  as  a 
sideswipcr — dits  to  the  right,  dahs  to  the  left, 
one  at  a  time. 

In  real  problem  cases,  all  of  these  can  be 
used  at  once. 

For  home  practice,  every  student  should 
have  either  a  keyer,  a  code  oscillator,  or  a 
buzzer.  Also,  a  student  might  want  to  use  a 
tape  recorder  to  record  class  practice  sessions 
for  review  or  to  record  their  own  sending. 

Confusing  Characters 

Confusing  opposite  letters,  such  as  K  and 
R«  E  and  D,or  similar  ones,  is  often  a 
problem. 

The  best  solution  is  to  be  careful  of  the 
order  in  which  the  leners  are  taught,  and  not 
moving  on  until  they  are  mastered.  Tvc  tried 
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Phoio  A.  Here 's  a  setup  far  two-tone  code.  The  *  *ckih  **osciUaior  is  keyed  K^eit 
the  paddle  is  pushed  to  the  left  with  a  slightly  tower  pitch  than  the  *  *dit '  *  tone^ 
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Photo  B.  Don  *t  have  a  commerciit!  padd[e?  Make  one  from  an  old  hiife ,  switch 
and  same  scrap  brass. 


different  orders*  but  the  one  I've 

found  most  effective  is  5  and  0  (to 
teach  the  dit  and  dah  sound).  J  ihen 
started  with  ETAR,  SLUQJ,HO 
N  C  V,  I  B  Y  P.  W  K  Z  M,  D  X  FG. 
This  order  is  from  the  ARRL  pub!  jca- 
rion  Learning  the  Radiotelegraph 
Code .  Note  that  the  similar  and  oppo- 
site letters  are  well  separated,  but  it's 
possible  to  send  many  words  even 
during  the  first  session. 

The  students  should  also  be 
warned,  in  the  prelimtnar>'  instruc- 
tion, not  to  leam  characters  as  oppo- 
sites.  If  there  is  a  character  confusion 
problem,  don't  try  it*  treat  it  hy 
"di-dah  is  A,  dah-dit  is  N**.  Instead, 
re-teach  one  of  the  letters  along  with 
one  letter  froiii  another  pair  with 
which  the  student  has  trouble. 

Writing  Problems 

While  many  CW  operators  do  most 
of  their  copying  'in  their  heads''  and 
make  only  occasional  notes  to  pass 
the  test,  the  student  should  be  able  to 
write  down  everything  he  or  she 
hears.  The  instructor  should  be  aware 
of  some  of  the  bud  habits  students  can 
acquire  in  writing,  and  correct  them 
as  early  as  possible* 

One  of  the  problenis  is  writing  too  neatly. 
Another  is  writing  dots  and  dashes  for  letters 
they're  not  sure  of.  And  a  third  is  vocalizing 
the  dits  and  dahs  as  they  are  sent.  In  the  early 
stages  of  instruct  ion.  students  start  vocalizing 
when  (he  ctxle  is  being  sent  very  slowly.  They 
then  have  to  unlearn  this  as  the  speed  increas- 
es. The  ideal  setup  is  two  in-siructor^:  one  to 
send  the  code,  and  the  other  to  walk  around 
and  see  what*s  happening. 

Also,  watch  lur  the  student  who  writes 
vertically  down  the  page 
instead  of  across.  This 
might  be  acceptable 
for  the  test  since  it 
keeps  the  student  from 
reading  and  thinking 
about  what  they're 
copying  and  from  be- 
coming confused,  bui 
it  won't  help  them  on 
the  air! 


Lack  of  Progress 

Sometimes  students 
seem  to  get  "stuck"  at 
a  maximum  rate.  This 
is  called  a  plateau^  a 
leveling  of  their  learning 
capabilities.  Since  it 
doesn't  happen  to  every- 
one or  perhaps  even 
most  people.  I  don't 
mention  the  plateau  until 
it  stans  to  Ix^lher  a  stu- 
dent. Then  1  just  tell 
him  or  her  that  it's  nor- 
mal and  not  to  worry 
about  It.  We  then  sit 
down  and  go  over  their 
practice  copy  to  see  what 


Fhotfi  C  Here  j  an  osvithmr  with  a  bmh-m  HghL  '  'Seeing ' '  the  code 
helps  somi"  stucletus. 


letters  are  giving  them  trouble.  I  point  out 
that  only  a  few  characters  need  work,  and 
then  we  emphasize  on  them  in  future 
practices,  two  or  three  at  a  time.  Other 
tricks  include  sending  faster,  say  at  seven  or 
eight  words  per  minute,  and  then  slow  down 
to  five  words  per  minute  U}  maice  it  seem 
easier.  End  the  sessions  with  easy  copy 
to  leave  the  studenls  on  an  "up*  note.  Dont 
let  the  student  dwell  on  the  idea  of  the  plateau. 
or  they  will  make  it  a  much  bigger  problem 
than  it  is. 


Test  Taking 

Some  people  arc  not  good  lest  tak- 
ers. There  are  at  least  two  ways  to 
handle  this  in  teaching  the  code.  The 
jlrst  is  to  give  iJie  students  a  lest  when 
they  don't  know  they're  taking  one. 
Counting  a  routine  practice  session  at 
fwc  W7>m  as  the  test  (one  minute  solid 
copy),  copying  a  QSO  off  the  air  and 
then  casually  asking  questions  will 
help  with  testing  practices.  The  only 
problem  wi±  this  approach  is  that 
they'll  be  just  as  nen^ous  during  their 
first  QSO  as  they  would  be  for  a  test, 
causing  the  student  to  not  be  able  to 
kntrn  lo  copy  under  pressure. 

A  second  way  to  approach  the 
problem  is  to  tell  them  that  everyone 
is  nervous  during  a  test,  but  taking  a 
lest  is  seldom  fatal.  The  worst  thing 
that  can  happen  is  that  they'll  have  to 
take  it  again.  (Fortunately,  the  thirty - 
day  waiting  period  is  a  thing  of  the 
past!)  Then  try  to  get  the  student  al- 
most solid  at  six  or  seven  wpm  and  go 
for  ill  If  they  can*t,  tiy  plan  A\ 

The  final  decision  is  up  to  the 
instructor,  but  be  careful  about 
hard  and  fast  decisions.  There  are 
's  exceptions. 


PhfMf>  D.  The  code  im  't  alihard  woiklSmt  mk  Mati  White  A14?KEK 


Discouragement 

It's  easy  to  become  discouraged  when  the 
student  has  been  working  at  something  for 
months  and  stilt  hasn't  accomplished  it.  It*s 
even  harder  when  one  student  starts  with  peo- 
ple who  took  the  test  the  same  time  and  passed 
it  w  ithin  a  month  with  seetninelv  little  effort. 
When  this  happens  it's  up  to  the  instructor  lo 
be  a  cheerleader,  a  coach,  and  a  counselor. 

Studies  have  shown  no  correlation  between 
learning  the  code  and  general  inielligence  or 

other  aptitudes.  It's  just 
one  of  those  things  like 
math,  sports,  art,  or 
cooking,  thai  some  peo- 
ple have  more  natural 
ability  at  than  others. 
Show  the  student  the  pro- 
gress he  or  she  is  mak- 
ing. Tell  them  tales  of 
people  who  had  even 
more  trouble,  but  finally 
made  it.  Change  the 
practice  routine,  if  the 
characters  were  sent  fast 
with  long  spaces,  try  the 
norma)  rate.  Sometimes 
just  a  different  tone  on 
the  code  oscillator  can 
make  a  difference.  Try 
lots  of  different  things. 
At  least  it  will  distract 
the  student  from  discour- 
agement! 

To  summarize,  a  ham 
code  class  should  be  a 
school  without  failurcl 
Be  positive,  be  patient, 
and  be  flexible.  The  stu- 
dent only  needs  to  pass 
the  test  once. 


73  Amateur  Radio  •  July.  1988    55 


& 


ASTRON 

COR  pan  AT  ION 


9  Autry 

Irvine.  CA  9271 8 

(714)458-7277 


INSIDE  VIEW  —  RS-12A 


ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  «  HIGH  QUAUTY  *  RD66ED  •  RELIABLE 


SPECIAL  FEATURES 

•  SOOD  STATE  ELECTRONICALLY  HEGUUT® 

•  FOLD-BACK  CURRENT  UMITING  Protects  Power  Supply 
from  excessive  current  &  continuous  shorted  output 

•  CROWBAR  OVER  VOLTAGE  PftOTECTJON  on  all  Models 
•icipt  RS-3A,  nS-4A,  RS'5A. 

•  MAINTAIN  REGUUTION  It  LOW  RIPFLE  at  im  line  ii1|Hfl 
Voltage 

•  f€AVY  DUTY  KEAT  SINK  •  DiASSIS  MOUNT  FUSE 
■  THREE  CONDUCTOfi  POWER  CORD 

•  ONE  YEAR  WARRAI^Y  •  MADE  IN  U.S.A. 


PE1IF0HMANCE  SPECIFICATIONS 

-tHPUT  VOLTAGE:  1 05-1 2&  VAC 

•  OUTPUT  VOLTAGE:  118  VDC  +  0,05  voHs 
(Nflrnaiiy  Adjustable:  11-15  VDC) 

•  RII^PLE  Less  ihan  Smv  peak  to  peak  (full  load  & 
low  line) 

«  All!  ifiJIillt  will  tn  VAC  iifit  rfltiii 


MODEL  RS-50A 


MODEL  RS-50M 


MODEL  VS^SOM 


ilM  SERIES 


ig'^  X  Vk  RACK  MOUNT  POWER  SUPPLIES 


MODEL  RM"35M 


MODEL 

RM-12A 

KM"  JyiA 

RM-SOA 

Separate  Voti  and  Amp  Meters 
RM^12fi^ 

RM-3&M 
RM-50M 


Cinl^niDii 
Diitjf  jAmps) 

g 
zs 

37 

9 
25 

37 


ICS' 

(AnpsJ 
12 
35 
SO 

12 
35 

50 


Srz«  (IN] 

H  X  W  X  0 

5V*  X  19  X  Vk 

Vk  X  IS  X  l2Vfe 

5%  X  19  X  M% 

S^  X  19  X  av^ 

5^  X  19  X  mt 
5V-I  X  19  X  12^^ 


Skjpjiijii 

WL(lbiJ 

16 

3d 

50 

16 

3B 
50 


RS-A  SERIES 


MODEL  RS'7A 


MODEL 

RS-3A 

RS4A 

RS-5A 

RS'7A 

RS-70 

RS-10A 

RS-12A 

RS-12B 

HS-20A 

RS-3SA 

RS-50A 


Ciatiiiuous 

Mr  (AbmI 

3 
4 
5 

5 

7,5 
9 
0 
16 
25 
37 


ICS* 

IAbmI 

3 
4 

5 
7 

7 
10 
12 
12 
20 
^ 
50 


Sizi|IN| 
H  X  W  X  D 

3  X  4^  X  S^ 
3%  X  6^  X  9 

3"^  X  6^  X  7V, 
3%  X  61^  X  9 

4  X  Th  X  10^^ 
4  K  TV?  K  \m 

4'A  X  8  X  9 

4  X  7'^  X  Wk 

5  X  9  X  10^ 

5  X  11  X  11 

fix  13^  X  11 


Sbipping 
MfL  (Lit J 

4 

S 

7 

9 

10 

11 

13 

13 

ia 

27 

46 


RS-M  SERIES 


MODEL  RS-35M 


MODEL 

Switchable  volt  and  Amp  meter 

RS-12M 

S«paiate  volt  and  Amp  meters 

R&20M 

RS-35II 

RS^50M 


CtinllnHMt 
Duty  |Atnp$| 


Ifi 
25 
37 


ics- 

|A«PI] 
12 

20 
35 

50 


Size  (lif) 
K  xW  X  D 

4Vi  X  e  X  9 

5  X  9  X  10^ 

5x11  X  11 

e  X  13^  X  11 


Sbipplif 
Wt.  |ll«.| 

13 

18 
27 

46 


VS-M  AND  VRM-M  SERIES 


Separate  Volt  and  Amp  Meters  *  Output  Voltage  adjustable  from  2-15  volts  •  Current  limit  ad|u stable  from  1.5  amps 
to  Full  Load 

Ciitiiiflii  ICS* 

MODEL                                      Qitf  [Aapil  \%mv\ 

©13.8VDC  @10VD€  @5VI>C                       @13JV 

VS-12M                             9              5  2                             12 

V5'20M                             16               9  4                              20 

VS-35M                            25             15  7                             35 


Sii«  (INj 
ixWxi 


Slifflii 

ifl.  Ilbll 


414  X  fl  X  9 
5x9  X  101^ 
5X11X11 


13 
20 
29 


VS-50M 


37 


MODEL  VS-35M 


V^riabte  rack  mount  power  suppHes 
VRM^3SM  25 

VRM-SOM  37 


22 


15 
22 


10 

7 
10 


50 


35 
50 


6x  133^x11 

5!4  X  19  X  Wh 
5^  X  It  X  12^ 


46 


38 
50 


RS-S  SERIES 


MODEL  RS-1^ 


BuiEt  in  speaker 


MODEL 

RS-7S 
RS-10S 
RS'12S 
RS-20S 


CoRtliyous 
Dutjf  jAiipsJ 

5 

7-5 

9 

16 


ICS" 
Anpt 

7 

10 
12 
20 


SIzi  (IN) 

H  X  W  X  0 

4  X  71^  X  10% 

4  X  7W  X  10% 

4^  X  S  X  9 

5  X  9  X  Wh 


SlippliB 
Wt.  \\\%\ 

to 

12 
IS 

ia 


'/CS— fnlermittent  Communication  Service  {50%  Duty  Cycle  5mln,  on  S  min,  off) 


CIHCLE  16  ON  READER  S€RV^C£eik^& 


RAMSEY  EUORONICS 


**  ip'^k 


NEW 


INCLU0LS2  HQOK-OPf  PIIOBES         '369.93 

20  MHz  DUAL  TRACE 

Features  component  t^!tng  circuit  lor  fesistors,  cdpatiiar$, 
dig  Hal  CI  rente  amJ  diodes— TV  sync  h\  ter— high  sensiti v  ny — 
Zaxis— XY mode— tiuiH-in calibrator— 5K  hthnzDntal  magnifier 
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Ramsey  Electronics  tias  been  manufacturing  electronic 
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Part  6  In  the  Tech  Nomad  Series 


by  Steven  Roberts  N4RVE 


HercTiKlay,  Gone 
T*mi(irro\v? 

Sometimes  1  have  no 
choice:  I  must  turn  my  back 
on  the  Winnebiko  iind  trust 
the  public  to  leave  it  atone. 
And  yes— to  answer  a  fre- 
quent qtiefition— it  usually 
makes  me  nervous.  For  as 
somelHxIv  wrote  in  a  bicvcle 
magsizjnc  once,  *'lhe  best 
lock  is  the  human  eye/' 
Those  who  drive  around  with 
thousands  of  dolloni  in  ham 
radio  equipment  know  exact- 
ly what  I  mean:  you  go  dnwn- 
U)wn,  park,  have  a  lliish  of 
parant^ia,  then  either  stuff  ev- 
ery thitig  of  value  inio  a  suit- 
case or  get  a  hotel  room  with 
a  view  of  the  parking 
lot,  .  , probably  spending  the 
night  in  haU-s^eep^  jumping 
up  at  every  sound  to  see  if 
some  criminal  is  about  to  become  an 
unlicensed  ham. 

My  problem  is  even  worse.  The  bike  not 
only  has  no  locks  (except  for  a  cable,  which  is 
es^mially  useless),  hut  it  also  attracts  curi- 
ous people  the  way  a  pussycat  in  heat  lures 
cruising  toms.  So  far,  Fve  been  lucky,  A  few 
drunks  have  sat  on  it  and  a  few  kids  have 
nipped  console  switches,  but  nobody  has  ae- 
lUiilly  tried  to  STEAL  it.  Perhaps  those  so 
inclined  have  been  stcjppcd  by  the  vague  real- 
ization that  they'd  never  get  very  far.  The 
average  thief  would  either  full  over  at  the  first 
traffic  light  or  be  %o  overw^helmed  by  ques- 
tions from  onlookers  that  he'd  give  up  and  go 
back  to  anonymous  purse-snatching. 

But  siill ,  I  worry ,  Maggie  and  I  haul  our  bikes 
into  cramped  motel  ranns,  up  steps,  and  into 
peoples'  htxises  just  sti  we  can  sleep  ai  night, 
since  risk-management  thet>ry  suggests  that  the 
probability  of  a  loss  muhipliedby  its  severity  is 
the  figure  to  think  about.  The  former  may  be 
low,  but  the  latter  is  astronomical. 


4j»V 


J 


Photo  A.  TJw  Un^o  Box  \eciinnxy\trnh  which  rimgesfrom  $!40to  $350  depending  on 
configitnukm,  h  an  essential  element  for  Sieve's  peace  of  mind.  Contact  Techne  at 
800-227-^875  (USk  orS00-6S7-J366  fCAK 


Thai's  why  the  Winnebiko  has  a  security 

system. 

The  Security  System 

The  heart  of  the  penple-detector  is  an  Ungo 
Box,  intended  for  automotive  use  and  made 
by  Techneof  Palo  Alto,  California.  Divested 
of  its  usual  packaging,  it  takes  the  form  of 


.  the  average  thief 
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three  circuit  boards  mounted 
on  standoffs  inside  the  bike's 
console. 

The  main  board  houses 
control  logic  and  the  motion 
sensor,  which  is  an  immense- 
ly clever  device  that  looks 
like  a  mercury  switch  inside  a 
lightly-wound  coiL  It's  not  a 
sw'itch  at  all — even  the  sub- 
tlest rippk  of  the  mercury  af- 
fects the  flux  density  inside  a 
40  kHz  field,  which  is  tiien 
amplified  and  filtered  by  as- 
sociated circuitry-.  Vm  told 
the  company's  latest  model 
allows  discrimination  be- 
tween mtJtion  and  shock, 
which  lets  one  reduce  falsing 
from  the  norma!  wind-driven 
resonance  of  the  car. 

The  second  module  is  a 
300  MHz  digital  receiver, 
which  listens  for  commands 
from  a  key-ring  transmitter 
with  a  ranee  of  about  100  feet.  As  Til  note  in  a 

mm-- 

moment,  I  can  cany  the  command  options 
quite  a  bit  further  via  2-mcicr  FM.  but  ihe 
basic  Ungo  Box  allows  the  user  to  arm  or 
disarm  the  system  without  physical  contact, 
trigger  an  auxiliary  12  V  pull -down  control 
line  (such  as  a  door  lock  or  engine  starter 
relay),  or  immediately  sound  the  alarm  in 
' 'panic  m(Kie." 

Finally,  there's  an  U-meter  transmitter 
that  generates  a  4~watt  tone-encoded  signal 
when  told  to  do  so  by  the  control  board— or 
when  it  detects  shock  through  its  own 
pieztKrlcctric  sensi^rs  mounted  on  the  bike 
frame.  This  is  actually  a  carryover  from  my 
pre-Ungo  security  system,  but  the  comi^ny 
^Its  a  comparable  paging  product  with  a 
ranee  of  a  few  miles. 

Three  StH'urity  Levels 

There  are  basically  three  responses  to  a 

security  alert,  depending  upon  software  and 
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Ihe  poNition  of  a  hidden  switch.  The  usual 
nifxle  is  page-only:  the  machine  beeps  me 
when  someone  muches  iL  Normally  I  leave 
the  siren  off.  Its  130  dB  wail  i^  enough  to 
iicriously  alienate  anyone  nearby  (especially 
if  it  takes  me  a  while  to  drop  my  fork,  extract 
pasta  from  tny  beard,  dodge  waiters  and  ta- 
hlcs,  wait  for  an  elevator,  and  sprint  out  the 
door  to  disarm  the  thing).  But  sometimes  the 
siren's  acknowledging  chirp  upon  being 
armed  is  a  good  deterrent— that,  *jinn^  with  a 
tew  blinking  lights  labeled  ''seeyriiy  status/* 
lets  people  know- thai  they  should  look  but  not 
touch. 

If  the  bicycle-control  processor  is  alive, 
then  an  additional  level  of  ''protection''  is 
added,  the  efficacy  of  which  is  entirely  de- 
pendent upon  the  personalities  involved.  A 
few  weeks  aso.  a  fi  ft  vis  h  woman  had  the  eall 
to  sit  on  the  seat— whereupon  the  bike  made  a 
loud  gunshot  sound  and  firmly  said,  "Please 
do  not  touch  meV*  She  leapt  up,  startled  and 
cmbarransed.  and  apologized  to  it. 
A  heavily  made-up  friend  of  hers  . 

with  a  cigarette  walked  over  to  see 
what  all  the  lijss  was  about,  and  I 
couldn*t  resist:  1  transmitted  a 
louch-tonc  command  that  caused  the 
bike  to  say,  ''This  is  a  no-smoking 
area."  The  twx>  of  them  guiltily 
backed  offabout  ten  feet,  speculated 
awhile,  shook  iheir  heads  in  bewil- 
dennent,  and  left . .  .glancing  a  few 
times  over  their  shoulders  to  make  , 

sure  it  wasn't  ttjllinsi  after  them  with 
evil  intent. 

Unfortunately,  it  doesn^t  always  work 
that  way*  Some  people  keep  touching  the 
bike  over  and  over  to  hear  the  Votrax  svn- 
ihesizer  talk,  realizing  quite  accurately  that 
there's  no  bite  in  the  system's  level -two 
bark:  **Do  not  touch*  or  you  will  be  vapor- 
ized by  a  laser  beam . . .  '*  Children,  depend- 
ing upon  their  sophistication,  eiiher  respond 
with  delighted  glee  or  flee  in  terror,  *M 
just  wanna  buy  the  part  that  gets  rid  of  the 
kids/'  quipped  a  Florida  hum  upon  wit- 
nessing the  latter  response  at  the  Orlando 
Hamcaiion. 

The  nice  thing  about  a  motion  sensor  is  that 
it  responds  to  the  movement  of  anything 
physically  connected  to  it.  As  such,  my  trail- 
er is  just  as  protected  as  the  bike — and  until 
we  installed  an  Ungo  remote  sensor  on  Mag- 
gie*s  machine,  all  we  had  to  do  was  park  it  in 
contact  with  mine. 

C  iipin*:  With  False  AMnns 

OK.  Getting  beeped  when  the  bike  is 

touched  is  fine,  because  it  makes  it  possible 
HI  turn  my  back  on  the  damn  thing  and  think 
about  something  else.  But  the  problem  is 
that  MOST  alarms  turn  out  to  be  caused  by 
someone  wiggling  the  handlebars  C'Oh  Kx)k, 
here's  how  he  steers  it!^'),  stroking  the  seat 
fabnc,  or  finger-drawing  WASH  ME  in  the 
road  dust  of  my  fairing.  Neither  event  is 
serious  enough  to  warrant  columnisf  inier- 


rupfKs.  And  the  last  thing  I  want  to  do  in 
the  middle  of  a  breakfast  of  champignons 
is  stand  on  the  sidewalk  and  ivy  to  explain. 
before  the  omelette  cools,  what  all  the 
switches  do. 

That  was  the  motivation  behind  the  2-meter 
touch-tone  link  between  an  HT  and  the  bike* 

1  have  referred  earlier  in  this  series  to 
remote  control  of  the  speech  synthesizer— 
basically  a  means  of  sclectins  one  of  a  stored 
repertoire  of  pre-programmed  speech  strings 
via  a  20C90  on  the  68HC1  i  1/0  bus.  Other 
commands  allow  direct  control  of  the  siren, 
the  flasher,  and  the  seeuriQf  system  itself— 
and  originally-,  I  set  it  up  to  allow  (n)  seconds 
of  local  audio  to  be  transmitted  back  to  me 
on  demand.  The  trouble  with  that,  however, 
is  that  the  language  of  bystanders  does 
not  necessarily  adhere  to  the  stylistic 
standards  set  forth  in  Part  97  of  the  FCC 
regs.  .  .specifically  those  having  lo  do  with 
obscenity.  Telling  the  bike  to  transmit  what  it 
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hears  on  2-meter  simplex  is  more  than  a 
little  risky. 

So  Vm  on  the  lookout  now  for  a  good  deal 
on  a  pair  of  49  MHz  transceivers,  one  of 
which  can  be  PTT'd  by  remote  control  and 
the  other  of  which  will  live  in  my  "off-bike** 
package.  With  the  addition  of  a  second  packet 
TNC  attached  to  my  laptop  computer,  I'll  be 
able  to  sit  in  a  restaurant  and  carr}  on  a  very 
convincing  "live"  conversation  via  the  syn- 
thesiEer,  Frivolous? 

Not  at  all.  AnhurC,  Clarke  once  noted  that 
"any  sufficiently  advanced  technology  is  in- 
distinguishable from  magic."  When  the  ob- 
jective is  seeuritv',  a  bit  of  trickery  can  go  a 
kvng  way  toward  keeping  those  of  low 
motives  intimidated.  And  during  all  those 
other  times— the  times  of  electronic  flirting 
and  teasing,  inielleci-filtering  and  friend- 
p<il ling— well,  it's  FUN.  This  is  exactly  what 
technology  should  be. 

Sneak  Preview 

While  on  the  subject  of  additions  to  the 
Winnebiko,  by  the  way,  1  should  comment  on 
the  effects  of  visiting  such  tech-mcccas  as  the 
Davton  Hamvention,  COMDEX,  and  CES. 
This  is  the  stuff  that  fuels  the  bike,  and  1 
suspea  it  has  a  lot  lo  do  with  your  motivations 
in  this  hobby  as  well.  There's  an  adrenalin- 
like  rush  associated  with  wandering  aisle 
after  aisle  of  whiz-bang  gizmology ,  especial- 


ly when  one  recognizes  that  behind  the 
sparkling  exteriors  of  ali  those  machines  lie 
exquisite  tools  for  talking,  sharing^  learning, 
scoring,  playing,  and  whatever  else  it  is 
people  yearn  to  do  with  their  free  time  In 
my  case,  this  all  translates  into  wild  dreams 
of  the  Winnebiko  III.  . . 

The  security  system  will  continue  lo  grow, 
with  a  special  function  ihat  detects  a  change 
of  latitude  and  longitude  {via  GPS  and  LO- 
RAN )  without  an  appropriate  password.  This 
will  trigger  packet  beaconing  on  all  avail- 
able channels,  giving  a  security  alert  along 
with  precise  position  data  and  local  record- 
ing (with  optional  transmission)  of  captured 
audio. 

The  bicycle-mobile  ham  station  grows 
rapidly  as  we  wander  from  hamfest  to 
hamfcst  on  the  frenzied  Computing  Across 
America  media  tour.  Bob  Heil's  lO-meter 
FM  rig.  .  .an  ATV  transceiver  on  450. .  -an 
OSCAR  station  for  Phase  3C. ,  ,HF  mobile 
operation  from  the  PV-covered 
^^  truiler  with  a  thicket  of  Hustler 

verticals  and  handlebar  remote 
controL  . .  I  just  hope  KASZVW 
will  be  willing  to  carr)'  all  my 
clothes  and  camping  gear  as  the 
Winnebiko 's  electronics  contin- 
ue to  grow,  (ni  emphasize  the 
job  security,) 

A  navigation  system  based  on 
the  Geovision  CD-ROM  map 
^^  database  and  a  Macintosh 

presentation  manager  .with 
live  satellite  data  yielding  a 
zoomable  '  'you  are  here' '  display  on  the  con- 
sole. The  under-seat  trackball  will  allow  link- 
age to  other  databases  and  HyperCard  stacks, 
allowing  easy  graphic  reference  to  hospitality 
and  business -reference  data  wherever  I 
happen  to  be. 

An  8-mm  video  system  for  both  ATV  and 
on-the-road  production  (with  a  potential  joint 
venture  in  the  entenaintncnt  industry),  A 
DAT  recorder.  Lots  of  file  space.  Automatic 
surge-hydraulic  brakes  on  the  trailer.  An 
adaptive  and  overridable  autt^maiic  transmis- 
sion, driven  by  torque  and  speed  measure- 
ments. Retractable  aerodynamic  side  cur- 
tains. Etcetera.  But  no  motor!  Gotta  keep  this 
cycling  life  pure. 

Chc<  r  ^  from  the  road^  and  thanks  to  all  who 
wandered  by  our  booth  '%{  pay  ton!  Helluva 
show ,  .  . 


To  find  out  more  aboui  Steve's  high  tech 
nomadic  odventures,  you  can  request 
reprints  of  ports  I -5  pom  73  editorial  officer 
($S  for  the  first  one,  SL50  thereafter}.  Ad- 
dress correspondence  and  orders  for  Steve  *s 
hook.  Computing  Across  America,  to  CAA, 
1 306  RidgewayAve. ,  New  Albany  fN  47150, 
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Kumber  7^  on  your  Feedb&ch  card 


Care  and  Feeding 

of  a  PBBS 


Timely  tips  for  pacf<et  bulletin 
board  users  (Part  II) 


Disk  Files 

In  addition  to  matL  the  PBBSs  offer  disk 
files.  What  is  listed  as  a  message  or  bulleEin 
and  what  is  carried  'dh  a  disk  file  depends  on 
the  taste  of  the  system  operator,  hut  computer 
programs,  and  documcnis  such  as  the  ARRL 
Giitcway'dni}  the  WSYt  Report  m^  normally 
carried  as  disk  files,  as  are  reference  materi- 
als such  as  system  maps. 

There  arc  two  types  of  PBBS  in  use,  flop- 
py-disk based  and  hard-disk  based,  and  this 
reflects  into  the  organization  of  the  disk  files. 
The  floppy- based  system  will  have  between 
one  and  four  ^Mogical*'  drives  and  its  direc- 
tory is  not  usually  divided  further.  W  will 
give  you  this  listings  although  you  can  use 
normal  CP/M  file  type  specification  to  limit 
the  list,  i.e.,  W  *.Hb:X  or  W  DX1?,ARL, 
where  ?  substitutes  for  any  one  ch;iructer  in 
the  filename  or  extension,  and  *  substitutes 
for  any  number  of  characters. 

On  a  hard -disk-based  board,  however,  the 
files  arc  usually  partitioned  by  the  operator 
into  categories— ARRL  Bulletins,  Network 
Informatian.  Hardware  Hints,  etc.  Each  of 
these  categories  is  given  a  letter,  and  that 
letter  is  added  to  the  W  lo  obtain  that  directo- 
ry. Thus,  on  most  systems,  WA  will  list 
ARRL  news,  VVB  will  show  general  bul- 
letias.  and  so  forth  (sec  example) ,  These  cate- 
gory letters  may  vary  slightly  from  board  to 
board,  but  a  plain  W  will  give  you  a  listing  of 
them.  <see  Fig,  8.) 

Having  found  a  file  of  interest,  enter  D 
filenanu^ext  to  get  it.  (Don't  include  spaces 
between  the  name  and  the  extension,  even  if 
they  are  shown  la  the  directory.)  The  size  of 
the  file^  of  course,  gives  an  indication  of  the 
time  needed  to  send  it.  If  the  channel  is  busy, 
the  download  of  a  12  kilobyte  file  will  proba- 
bly  fail  pan  way  through,  and  there  is  no  way 
to  get  the  PBBS  to  'fill"  with  only  the  last 
third  of  the  file. 

There  is  an  important  detail  on  disk  files: 
All  of  the  PBBS's  programs  and  files  arc  held 
on  those  disks,  and  the  operator  has  a  switch 
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to  "hide"  the  files  he  doesn't  want  made 
public  or  downloaded.  He  may  forget  to  hide 
a  file,  however,  thai  should  be  hidden.  If  the 
PBBS  user  runs  across  a  program  with  an 
extension  (final  three  letters  following  the 
dot)  of  COM  or  EXE,  such  as  SOME- 
NAME.  COM,  he  should  NOT  try  to  down- 
load it.  It's  an  executable  command  program 
and,  if  downloaded,  the  PBBS  may  crash. 

Uploads  and  Disk  Space 

PBBS  operators  usually  welcome  the  up- 
loading of  peninent  files  by  users  if  h's  dot^ 
with  forethought,  but  it's  wise  to  check  with 
the  operator  first.  Before  doing  ti,  determine 
the  size  of  the  fl^t  to  upload .  Then  log  on  and 
do  a  W  command  to  check  the  amount  of 
space  available  on  each  disk.  Assuming  that 
one  of  the  disks  has  a  LOT  more  space  than 
the  size  of  the  file,  do  U  B:filename.ext 
(where  B:  is  the  letter  of  the  disk  with  much 
extra  space)  and  send  the  file,  ending  ti  with  a 
^Z  (Conirol*Z),  jusi  as  in  ending  a  message. 
As  with  calls,  either  upper-  or  lower-case 
letters  are  OK.  Note  the  admonition,  in  Part 
One»  against  using  telephone  modem  error- 
checking  protocols  wiih  pucket. 

The  reason  for  special  care  on  the  disk 
space  is  that  the  PBBS  has  two  disk  files, 
usually  hidden,  that  expand  on  their  own 
during  normal  operation— LOG.TNC  (the 
transaction  record)  and  MAIL, DAT  (the 
message  filcj^and  if  these  are  properly  hid- 
den, the  user  won't  know  which  drive(s)  they 
are  on .  If  a  user  loads  the  disk  containing  the 
mail  to  within  2K  of  full,  and  a  subsequent 
forward  contains  a  3K  bulletin,  the  system 
will  crash,  likely  destroying  the  mail  file.  Of 
course,  the  operator  is  watching  for  this,  but 
he  may  be  away  (unattended  automatic  opera- 
tion is  legal )  and  unable  to  catch  it  before  it*s 
too  late. 

This  space  problem  is  most  pressing  with 
the  floppy-based  systems,  which  have  480 
to  1000  kilobytes  on-line  space  total  for  ev- 
erything, but  even  ID  or  20  megabytes  of  hard 
disk  can  fill  eventually.  There  are  lots  of  files 
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moving  between  boards  now,  and  the  20 
meg  hard  drives  are  going  to  fill  even  faster 
when  the  bad) v -needed  19.2  kilobaud  GLB 
back-bones  are  in  place  within  six  months 
or  a  year. 

Hidden  Files 

There  are  u  number  of  files,  used  by  the 
PBBS  and  usually  hidden,  that  make  dull 
reading  if  they  are  found:  LOG.TNC  (a 
slightly  cryptic  record  of  board  activity), 
CONFICTNC  (the  file  that  contains  all  the 
* 'personalization"  of  that  particular  PBBS), 
and  FWD.TNC  (the  file  with  all  the  forward- 
ing instructions  and  calls  used  by  the  board). 
USER.DAT  and  USER*BAK  contain  coded 
information  about  the  board  *s  users*  (This  is 
the  file  that  holds,  for  example,  the  name  that 
goes  with  your  call  and  the  data  on  your  last 
check-in.)  MAIL. DAT  and  MAIL^BAK 
contain  all  the  mail  on  the  board,  again  in  a 
very  cryptic  fashion.  MON,TNC  and 
CALLS.TNC  contain  lists  of  stations  recent- 
ly connected  or  heard.  HELP.TNC  and  IN- 
FO-TNC  are  the  files  that  the  user  gets  doing 
the  H  and  I  commands,  respectively. 

Oops! 

Once  in  a  while,  through  the  renaming 
of  a  file  or  a  keyboard  error,  a  user  may 
find  himself  on  the  receiving  end  of  a  nearly 
interminable  transmission.  Perhaps  he's 
suined  a  download  of  a  long,  interesting 
BASIC  program,  but  after  seeing  the  first 
few  lines  he  realizes  that  he  already  has  it 
(possibly  under  a  different  name)  from  anoth- 
er board.  Or.  perhaps,  on  a  board  with  a 
current  message  number  of  5280  and  122 
messages  on-tine,  he  fumble-fingers  L  10 
instead  of  LL  10  and  spins  the  error  when  a 
listtng  of  message  47,  filed  in  1942,  graces 
the  screen. 

Once  a  long  transmission  has  started,  the 
PBBS  Will  not  respond  to  any  abort  com- 
mand, nor  wsl!  it  even  hear  the  B  for  good- 
bye. The  user  can  just  go  for  lunch  or  a  siesta 
and  let  *er  perk,  but  that  ties  up  both  the  PBBS 
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and  the  channel  (not  to  mention 
his  own  packet  station). 

The  best  solution  to  this  prob- 
lem is  just  to  disconnect  from  the 
PBBS.  Once  the  TNC  tells  the 
PBBS  that  it  hasn't  anyone  to  talk 
to,  it  will  blow  out  the  text  in  its 
buffer  and  reset  ilselt  The  other 
alternative,  just  turning  off 
the  radio,  wiil  work  also,  but  the 
PBBS  will  continue  to  retry  trans- 
mission until  it  retries  out*  discon- 
nects, and  restcts  itself.  This  w^iil 
lake  longer,  again  tying  up  both 
PBBS  and  channeL 

Misceil^neouii  Commands 

B.  goodbye,  (no  modifiers)  logs 
off  the  system  politely.  Discon- 
necting will  also  work,  and  if  the 
user  "goes  away*"  quietly,  (i,e,, 
either  no  acknowledgements  or  no 
input)  the  board  gives  up  after 
several  minutes  and  resets  itself, 

J  (no  modifiers  or  arguments) 
gives  a  limed  list  of  the  stations 
most  recently  heard  on  channel 
and  most  recently  connecK^  to  the 
PBBS.  (see  fig.9,) 

P  <call>  gives  the  most  re- 
cent digipeater  path  used  by 
<call>  to  access  the  PBBS.  Note 
that  if  <call>  is  an  adjacent 
PBBS.  the  path  you  get  may  not  be 
the  path  the  board  uses  for  for- 
warding. Also,  if  the  subject  sta- 
tion of  the  inquiry  last  connected 
using  NET/ROM,  the  path  shown 
will  be  only  to  the  NET/ROxM,  If 
the  nearest  NET/ROM  is  adjacent 
to  the  PBBS*  any  station  using 
it  will  show  up  as  a  * 'direct 
connection''  in  response  to  the 
P  command. 

T  (no  modifiers  or  arguments)  lets  the  user 
talk  to  the  system  operator  if  he  or  she  is 
available.  Unfonunateh .  the  Xerox  82W 
used  by  many  PBBSs  wasn*t  originally  fitted 
with  a  bell,  so  unless  one  has  been  added,  the 
operator  has  to  notice  the  request  on  the  local 
PBBS  screen,  ff  the  operator  does  not  re- 
spond within  a  minute,  the  PBBS  times  out, 
suggests  to  the  user  that  he  leave  a  message, 
and  returns  him  to  the  normal  command 
mode. 

Fcirwardiiig 

One  of  the  cleverest  pans  of  the  W0RLT 
PBBS  operation  is  the  automatic  message  for- 
warding. 11  the  system  is  working  right,  a 
user  can  place  a  message  on  his  local  PBBS 
for  someone  outside  the  immediate  '4Te^,  and 
it  will  automatically  travel  lo  the  other  user's 
local  or  home  board. 

No,  PBBSs  don't  have  a  complete,  continu- 
ally-updated call  book  on  line.  For^'arding 
can  be  handled  in  two  ways.  One  way  is 
through  the  "local  user/*  Each  ham  on  pack- 
et announces  to  the  operator  of  a  local  PBBS 
of  his  choice  that  he'd  like  to  be  considered  a 
local  user  at  that  station.  (This  means  an 
explicit  message  to  the  operator— a  user  just 
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Figure  S.  A  sample  firsl  connect  with  a  new  board.  After  being  greeted .  the 
user  entered  her  name  (N).  home  PBBS  iNH^,  and  postid  zip  zone  (NZ).  She 
then  listed  the  last  five  messages  iLL5}  and  used  fW)  ta  get  the  tisi  affile 
directories.  After  reading  t^vtt  of  these  directories  with  WH  and  WM^  she 
signed  offwit^  the  B  comtmmd. 


logging  on  and  entering  his  name  does  not 
automatically  become  a  k>cal  user.)  Periodi- 
cally that  PBBS  operator  then  sends  "local 
user  lists"  to  other  boards  in  the  area  (and.  of 
course,  receives  local  user  lists  from  them  for 
inclusion  in  his  forward  file). 

Now,  this  can  work  only  within  a  reason- 
able area.  For  example,  New  England  PBBSs 
cannot  be  expected  to  keep  local  user  files  for 
the  West  Coast  or  even  for  all  of  New 
England,  particularly  with  all  the  new  users 
coming  on. 

The  second  scheme— the  @  (*'at  sign'') 
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Figure  9.  The  *7"  /m-£j  /f^^'  of  recent  aaivity 
noted  bv  the  PBBS. 


notation— is  rapidly  becoming 
more  widespread  and  puts  the 
monkey  on  the  back  of  the  user. 
This  scheme  is  a  bit  like  knowing 
and  using  a  telephone  area  code. 
When  entering  the  address  call, 
the  user  follows  it  with  @  W0RLI 
or@KDlR, 

Specification  of  an  @ 
<PBBS>  on  a  message  takes 
precedence,  for  that  one  message, 
over  an  entry  in  forward  files. 
Thus,  if  NIFBC,  a  reaularuscrat 
WAIFHB  in  Marlow^  NH,  is  vis- 
iting in  Syracuse,  NY,  (a  suburb 
of  Liverpool),  a  message  ad- 
dressed to  NIFBC  @  NIBCK 
will  go  to  the  NIBCK  PBBS  tn 
LiverpooL  regardless  of  forward 
file  entries  along  the  way  that 
would  normally  send  an  NIFBC 
message  to  Marlow,  NH, 

The  actual  forwarding  process 
depends  on  a  personalized  (for 
each  PBBS)  file  usually  titled 
FWi:)TNC.  This  file  starts  off  by 
sending  parameter  adjustment 
commands  to  the  TNC,  For  exam- 
ple, as  forwarding  can  be  disrup- 
tive to  other  channel  activity, 
most  PBBS  operators  increase 
DW AIT.  the  dme  for  the  TNC  to 
wait  after  the  channel  clears  be- 
fore it  will  transmit.  This  gives 
priority  to  keyboard  users  and  to 
PBBSs  that  are  dealing  with  key- 
board users  (as  opposed  to  another 
PBBS  that  is  forwarding). 

The  file  then  specifies  the  port 
(lor  a  multipon  system),  the  time 
span  over  which  to  forward,  the 
call  of  the  destination  PBBS,  and 
the  digipeater  .string  to  use,  Fol- 
lowed by  an  addressee  list  for  that 
PBBS-  This  list  will  have  both  calls  of  other 
PBBSs  and  users,  as  well  as  other  types  of 
addresses^  such  as  NTSME  (National  Traffic 
Service,  Maine)  or  MAPRA  (Mt,  Asculney 
Packet  Radio  Association), 

The  time- span  setting  for  forwarding  is  im- 
portant to  prevent  QRM  and  .spinning  wheels* 
If  a  PBBS  attempts  lo  forward  during  a  usual- 
ly busy  time  (such  as  just  after  many  of  the 
users  get  out  of  work),  the  forwarding  clut- 
ters the  channel  for  them,  making  normal 
activity  difficult.  Into  the  bargain,  the  aaual 
forward  will  likely  fail  becaiise  of  collisions 
anyway,  particularly  if  it \  a  long  message  or 
a  multi-hop  path. 

Forwarding  Delays 

There  are  a  number  of  causes  for  delay  in 
the  forwarding  of  messages.  If  a  PBBS  sus- 
pends fon^arding  betw^een  1600  and  2359 
local  aiKi  a  user  drops  in  a  message  after  his 
15XX  forw^ard  session,  obviously  nothing  is 
going  to  happen  until  the  forward  after  mid- 
night, and  that  one's  apt  to  be  a  bit  of  a  zoo 
with  all  PBBSs  trying  to  move  the  accumula- 
tion of  eight  busy  hours. 

The  nature  of  the  programming  is  thai  the 
PBBS  must  be  clear  (i,e. ,  on-line  with  no  user 
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logged  oji)  for  at  least  a  part  of  its  for- 
warding minuie.  Ic  wiU  then  commence 
ihe  routine  and  call  the  finst  of  the  FBBSs 
who^  traffic  it  hofds.  Unless  alternate 
paths  are  provide,  a  single  busy  from 
the  called  PBBS  and  the  program  is  all 
done  with  that  station  for  thai  forward- 
ing period.  Likewise,  iftheTNC  retries 
out.  Unless  there  are  other  instructions 
in  the  forward  file,  there  will  be  only  one 
try  per  PBBS.  Thus,  the  destination 
PBBS  being  busy,  even  for  only  pan  of  a 
minute H,  prevents  the  forward  and  delays 
the  message  another  hour. 

Now,  using  a  forward  file  set  up  as 
mentioned  earlier,  and  having  had  no 
luck  with  the  distant  station,  the  board  wil!  try 
the  one  next  closer  and,  if  it  bombs  out  on 
that,  one  closer  slilL  Obviously .  the  fiirther  a 
signal  can  go  on  one  hop.  the  faster  the  ser- 
vice and  the  less  QRM,  but  the  shorter  hops 
are  more  certain. 

There's  a  more  serious  source  of  delay  that 
can  often  account  for  a  day  or  more.  There 
is  no  authoritative  list  of  PBBSs.  They  are 
increasing  in  number  almost  as  rapidly  as 
packet  users.  Thus,  most  operators  do  not 
tiy  to  include  all  PBBSs  in  their  forward  files. 
They  include  only  the  ones  their  users  are  apt 
to  need- 

If  a  user  enters  a  message  with  a  new  @ 
W 1  ABC  on  a  board  that  hasn't  seen  that  call 
before,  it'll  just  sit  until  the  operator  notices 
it,  look^  it  up,  and  adjusts  his  forward  file.  Of 
course,  if  the  PBBS  is  unknown  to  his  opera- 
tor the  user  may  be  out  of  luck,  especially 
now  that  the  zone  numbers  in  ham  calls  no 
longer  relate  to  station  location.  This  is  a 
problem  especially  around  holidays  and  va- 
cation time,  when  visitors  from  out  of  the 
area  are  attempting  to  communicate  with 
home.  If  a  user  sends  messages  to  distant 
points,  it's  helpful  to  put  the  destination  town 
and  state  in  the  message  title  to  assist  the 
PBBS  operators  along  the  way. 

To  understand  the  reason  for  the  creation  of 
duplicates,  let's  look  at  the  actual  details  of 
the  forward.  First,  the  forwarding  station  at- 
tempis  a  connect  with  the  desired  recipient.  If 
the  connect  succe^is,  the  TNC  gets  (and  re- 
ports to  the  computer)  the  connect  message. 
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Fii^ure  W,  An  example  of  message  forwarding  "ping*ptmg, 
KlUGM'x  forwarding  file  showed  the  path  to  the  NlAYY 
FBBS  as  being  ihrm^h  WBIBSW,  while  WBlDSW's  fiie 
ihowed  it  through  KWGM.  This  one  fook  place  Oi'er  a  span 
of  about  II  houn^ 


and  will  try  again  next  hour.  The  next 
try  may  not  follow  the  same  path  as  the 
first,  but  should  ultimately  result  in  a 
duplicate  at  the  receiving  station. 

PBBS  operators  try  to  be  on  their 
guard  iigatnst  this  sort  of  thing,  but  du- 
plicates can  often  be  autoforwarded  out 
within  10  to  20  minutes  of  their  receipt, 
and  some  PBBS  operators  persist  in  the 
un-ham-like  habits  of  eating,  sleeping 
(or  even  going  to  work)  without  keeping 
an  alert  eye  on  the  screen. 


This  is  followed  by  the  recipient's  prompt 
line,  ending  with  the  '"greater  than/'  > .  and 
a  return.  On  seeing  this,  the  forwarding 
PBBS  sends  SWIXXX  <  return  >  message 
title  < return >,  and  waits.  Enter  title  for 
message  is  received  and  ignored-  The  board 
waits  for  Enter  message. .  .it  will  be  num- 
ber 1234.  When  it  sees  that^  it  starts  sending 
the  message. 

At  the  downstream  end,  the  receiving 
FBBS  starts  stacking  the  incoming  packets  in 
a  temporary  storage  buffer.  Assuming  the 
*'acks^'  keep  coming,  the  forwarding  station 
continues  to  the  end  of  the  message  and  its 
all-tmponant  ^Z.  Having  sem  that,  it  waits 
for  a  new  t;ommand  prompt  to  tell  it  that  the 
forwarding  of  the  message  was  completed 
successfully.  In  the  meantime,  the  receiving 
station  is  scanning  each  packet  for  the  ^Z. 
When  it  is  found,  the  message  goes  from 
temporary  to  permanent  storage  and  the 
command  prompt  is  sent  to  the  forwarding 
station. 

Now,  if  Murphy,  knowing  its  importance, 
makes  off  with  that  ^Z  packet  (and  it  still 
doesn't  get  through  with  retries),  the  forward 
fails,  the  temporary  message  (thai  might  be 
complete  or  nearly  so)  is  discarded,  and  the 
sending  board  tries  again  the  next  hour. 

Suppose,  however*  the  ^Z  makes  k,  but 
the  return  command  prompt  gets  lost  (when 
an  adjacent  PBBS  starts  a  file  dump,  for  ex- 
ample)* The  receiving  station  has  stored  the 
message  and  is  satisfied.  The  sender,  though, 
still  considers  the  forward  as  having  failed. 


Ping-Pong 

Putting  together  and  maimaining  a 
good  forward  file  is  quite  a  chore  and 
every  once  in  a  while  a  PBBS  operator  will 
goof.  Remember,  too,  the  conftision  result- 
ing from  the  fact  that  the  zone  numbers  in  a 
call  no  longer  reflect  geographical  location. 
Sometimes  there  is  a  situation  where  PBBS  A 
thinks  an  addressee  is  to  the  west  (beyond 
PBBS  B),  but  PBBS  B  thinks  the  same  ad* 
dressee  is  to  the  east  (beyond  PBBS  A).  On  a 
good  night  such  a  message  can  make  the  trip 
back  and  forth  between  A  and  B  a  dozen  or 
more  limes! 

Lost  Messsages 

Sad  to  say  I  not  all  messages  ever  make  it  to 
their  destination,  and  there  are  a  lot  of  places 
that  the  wayward  ones  wind  up.  Of  course, 
misaddressing  (transposition  of  character.^  or 
confusion  between  zero  and  lener  Q,  and 
between  number  1  and  letter  I)  are  often 
caught  by  operators,  but  still  take  their  tolL 
Lacking  forwarding  instructions,  messages 
often  languish  on  boards  until  the  operator 
tires  of  seeing  them  and  kills  them  (often  after 
a  month).  Some  messages  arc  eliminated  in 
error  by  operators  cleaning  up  **dead  wood" 
on  the  board. 

Traffic  Handling  and  NTS 

The  subject  of  message  forwarding  leads 
directly  into  formal  traffic  handling  and  the 
National  Traffic  Service,  Now,  Vm  not  a 
real  "traffic  person,"'  but  I  believe  that  all 
hams  have  a  moral  obltgalion  to  honor  the 
commitment  made  by  our  NTS  brethren  in 
this  area.  Many  PBBSs  are  either  operated  by 


Format  for  an  NTS  Message 


(Radi 


•  I* 


ram)  on  Packet 


The  ihiid  I  ine  from  the  top  is  the  header  line ,  which  follows  standard  NTS 
practice.  Following  NR  (number)  is  the  *»ender*s  message  number.  Next  is 
a  space  to  give  handling  instructions  (optional)— **R"  stands  for  "rou- 
tine". The  handling  instructions  arc  not  used  in  this  message  (see  ARRL 
NTS  literature  for  details.)  Following  that  is  the  sender's  call.  The 
free-standing  number  is  the  word  count  of  the  text,  not  counting  the 
signature,  the  town  of  origin  and  date  of  filing  follow.  Double  carriage 
returns  separate  the  sections  of  the  message  (equivalent  to  BT  on  CW  or 
**Break**  on  voice).  No  parentheses  or  dashes  are  included  in  the  tele- 
ftene  number. 
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NTS  people  or  have  made  arrangements 
with  local  NTS  people  to  have  the  board 
covered  and  to  sec  that  NTS  messages  arc 
either  delivered  or  paKSsed  off  to  voicc/CW 
nets  for  delivery. 

Should  your  Jocal  board  not  have  such  cov- 
erage, do  something !  Don't  let  a  mes^ge 
addressed  to  NTSNH  or  NTSOR  sit  on  a 
board  and  gather  dust.  It's  every  ham*s  re- 
sponsibiiityl 

Caveats 

Packet  operators  seem  about  equally  divid- 
ed between  haim  who*ve  gotten  on  packet 
and  computer  operators  who've  gotten  iheir 
ham  licensee,  and  many  of  the  latter  are  unfa- 
miliar with  the  concept  and  regulation  of 
'* third-party  traffit:/*  Basically,  third-party 
traffic  is  any  message  to  or  from  anyone 
(amateur-licensed  or  not)  who  is  not  partici- 
pating in  a  QSO.  Of  course,  about  1 10%  of 
ail  PBBS  operation  is  third -pany.  Third-par- 
ty traffic  is  specifically  forbidden  within 
many  countries  (such  as  the  United  Kingdom 
of  dreat  Britain)  and  between  ANY  two 
countries,  unless  a  third-party  traffic  treaty 
between  those  countries  is  in  effect. 

Because  the  United  States,  Canada,  and 
Mexico  specificall\  allow  third -party  traffic 


within  their  respective  countries  and  there  is  a 
third -pany  treaty  in  effect  between  them,  wc 
tend  to  forget  that  this  i.s  the  exception,  not  the 
norm,  (Almost  all  of  Europe  is  off  limits,  for 
exampleO  Using  the  PBBS  network  to  try  to 
forward  any  kind  of  meassagc  out  of  the 
country  is  a  definite  no-no,  iiniessa  third-par- 
ty agreement  exists. 


"Many  PBBSs 

.  .  .  are  operated 

by  NTS  (National 

Traffic  Service) 

people ..." 


Also  be  aware  that  the  PBBS  software  is 
mature,  and  Hank  Oredson  W0RLI,  the  com- 
puter wizard  who  wrote  it,  and  the  others  who 
maintain  it  try  to  keep  the  commands  constant 
in  the  face  of  program  improvement.  The 
release  of  version  9.8  was  widely  heralded  as 
the  ultimate  and  perfect  end  of  a  long  evolu- 
tion. Wc  arc  now  using  version  12.0  of  the 


original  code  and  C-language  versions  have 
been  released.  The  W0RL1  C  code  (which 
can  be  'Sported'*  from  one  type  computer  to 
another)  is  now  up  to  vers.  6.05,  and  several 
other  programmers  have  had  C-language 
PBBS  code  up  and  running  at  numerous  sites 
for  a  long  time.  The  PBBS  programs  will  no 
doubt  continue  to  evolve,  causing  minor 
differences  in  the  command  structure, 

Kudo^ 

On  the  subject  of  program  writing  and  on- 
going support,  a  bow  is  due  in  Hank\s  direc- 
tion for  both  the  excellence  of  the  program 
and  its  documentation^  and  for  the  attention 
and  care  he  gives  both  the  program  and  the 
network  that  uses  it.  Without  his  efforts, 
packet  would  not  be  where  tt  is  today,] 


Dave  Mc  Lanahan  WAIFHB  has  been  on 
packet  for  several  years  ami  currenity  runs  a 
PBBS  tising  a  caii  issued  by  a  local  CB  store^ 
He  is  presently  studying  for  his  FCC  Novice 
license.  He  is  also  an  optical  engineer  and 
physicist,  a  Certified  Flight  Instntcior,  and  a 
nanonally  registered  Emergency  Medical 
Technician.  He  may  be  reached  at  FO  Box 
17,  Marhw  NH  03456.  or  @  WA IFHB. 
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Ferrite  Rods,  Pot  Cores,  Baluns,  Etc. 

12033  OTSEGO  STREET.  NORTH  HOLLYWOOD,  CALIFORNIA  91607 


CIRCLE  4  ON  READER  SERVICE  CARD 


SYNTHESIZED 

SIGNAL  GENERATOR 


MADE  IN 
USA 
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SG-100F 

S429.»S 

ilallv«fi»d 


•  Govfirs  100  MHz  to  19^.999  MHz  in  1  kHz  steps  wllh 
thumbwheel  dIaJ  •  Accufac^  +/-  1  part  per  lOmlh 
Iton  at  all  frequencieis  *  Ir^tem^l  FM  adjustable  from 
0  fo  100  kHz  at  a  1  kHz  faie  *  E*!©fna(  FM  input  ac- 
cepts tones  Of  voice  •  Spurs  and  noisa  at  least  60  dB 
Mow  ca/rtsf  •  Outpul  adfia^abie  froin  5-500  mV  at 
SO  Ohma  *  Operat&s  on  12  Vdc  ^  Vf  Amp  *  Available 
for  immediate  delivery  •  $i3B.9S  delivered  •  Add-or^ 
acce:ASories  available  to  extend  freq  range,  add  Inll- 
nite  resotutlofi,  AM,  and  a  precision  120  dQ  attenua- 
tor ■  Call  or  write  for  details  «  Phon^  In  your  order  as 
ta&t  COD  shipment. 

VANGUARD  LABS 

19&23  Jamaica  Ave..  Holli&.  HY  1 1423 
Phone;  r/IB)  468-2720  Mon-lTitfB, 


BAHERIES 

Nicket-Cadmium, Alkaline.  Lithium,  Etc. 
INDUSTRIAL  QUALITY 


YOU  NEED  BATTERIES? 
WE'VE  GOT  BATTERIES! 

CALL  US  FOR  FREE  CATALOG 


E-H.YOST  &  CO. 

EVEREHK  yOSTKBSXl 

7344  TETIW  RD 
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ASK  FOR  FREE  CATALOG 
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CIRCLE  303  ON  READ£R  SERVICE  CARD 


NO  TUNERSf 

NO  RADIALS! 

NO  RESISTORS! 


\\d^  NO  COMPROMISE! 


^^'^ 


THUEE  EXCELLENT  REVIEWS  |UST 

DON'T  HAPPEN  BY  CHANCE. 
CALL  US  FOR  A  FREE  CATALOG 

BILAL  COMPANY 
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I *  OMAR  ELECTRONICS* 1 

FOR  ALL  VOUR  AMATEUR  NEEDS 
I  SPBCIAL  PBICES on  aJI  I 

1   MFJ  PRODUCTS  ♦  A.R.R.L.PUBLrCATlONS    | 
and  other  Ham  Radio  equipment? 
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404^466-3241 
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CIRCLE  1 12  Olt  READER  SERVtCE  CARD 
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»«»  Super  Comshack  B4  *** 
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WEATHER  FAX 


Receive  &  Transmit  AM/FM  Radio  Faxcimile 

View  Satellite  Image  on  Graphic  Display 
Zoom  and  Pan  Around  Image 
Print  to  Epson  (IBM)  Compatible  Printer 
Works  with  Hercules,  CGA,  EGA  Monitors 
Plug  In  Board  for  IBM  PC  or  Compatible 


$599.00 


compuMilt= 


26  W,  Boylston  St, 

W,  Boylston,  MA  01583 

(617)  835-2722 


qiftCL£  0Q  ON  HEADCft  Sift V1C£  CARD 


'2009 


GOES  1691  MHz  RECEPTION 

S^BAND  CONVERTER  FOR  YOUR  137  MHz  RECEIVER 


1691-LYCN) 


1691-LY  (N) 

GAIN:20dB 
BOOM:  6' 
$86-50 


PREAMP 

MMgl691 

CONVERTER 

MMk  1691-137.5 

RECEIVER 
137.5  MHz 

MMgl691 

GAIN:l3dB 
N.F.  :1.2dB 
I2VDC  #  40  ma 
$a  50.00 


MMk  169M37.5 

GAIN:  20dB TYPICAL 
N.F.:  4  BdB  MAXIMUM 
12VDC#  80  ma 
$330.00 


Send  66  c  {3  stamps)  for  detailed  specs  on  af!  VHF  ^  UMF  products.  Shipping  FOB  Concord,  MA 

%       PRICES  SUBJECT  TO  CHANGE  WITHOUT  PRIOR  NOTICE 

a    SPECTRUM  INTERNATIONAL  INC,  (617)263-2145 

P.O.  Box  1084S.  Concord.  MA  01742.  USA    ^ 
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Display  your  name,  call  and  hometown 

on  our  top  quality  summer  mesh  cap 

with  white  seamiess  front  and  matching  bill 

They  come  in  royal  blue,  red  or  brown  with  matching 

color  thread 

WINTER  CORDUROY  also  available 

in  red  or  navy  blue  with  white  thread 

Please  send:  first  &  last  name  (max,  14  firs) 

call  (max.  6  Itrs),  city  &  state  (max.  14  ttrs) 

BE  SURE  TO  INCLUDE  COLOR 

Send  Check  or  Money  Order.  Plus  S3.00  Shipping 

and  Handling  Per  Order.  Add  25c  for  each  add'l  cap  ordered. 

ALLOW  3  TO  S  WEEKS  FOR  DELIVERY  MO  RESIDENTS  ADD  5=fe  SALES  TAX 

WE  WELCOME  INQUIRIES  FROM  CLUBS 
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Number  24  on  your  FeedTback  card 


Weathersats 

View  On  Video  Processing 


Dr.  Ralph  E.  Taggart  WBSDQT 
602  S.  Jefferson 
Masofi,  Mf  48854 

SCAN  CONVERTER 

SOFTWARE 

By  descrfbmg  the  basic  soft- 
ware features  of  my  WSH"  scan 
converter,  I  will  answer  quite  a 
few  questions  at  once.  It  is  an 
appfopriate  lime  lo  treat  the 
subjeci  since  the  current  release, 
Version  5-0.  will  be  the  last  ma- 
jor upgrade  of  the  software.  Ver- 
sion 5.0  does  just  about  anything 
one  might  want  as  the  central 
element  of  a  satellite  receiving 
system. 

An  EPBOM  inside  the  converter 
contains  the  software.  The  soft- 
ware represents  approximately 
6K  of  pure  machine  code. 

The  preferred  method  of  boot- 
rng  the  software  is  the  use  of  a 
front  panel  BOOT  switch.  When 
this  switch  is  ON.  the  software  will 
boot  automatically  when  the  pow- 
er is  applied  to  ihe  host  Color 
Computer.  Even  though  the  scan 
converter  is  connected  to  iha  sys- 
tem, the  computer  will  come  up  m 
BASIC.  Once  the  power  is  ap- 
plied, the  user  can  run  tracking 
programs  of  any  other  application 
wfth  the  swjtch  OFF.  With  the 
scan  converler  running^  if  the 
BOOT  switch  is  turned  OFF  and 
the  computer  RESET  switch  Is 
pressed,  the  system  will  drop  out 
of  the  scan  converter  software 
and  back  into  BASIC  without  alter- 
ing any  image  data  in  memory. 
This  lets  the  user  run  any  other 
BASIC  or  machine  language 
programs  for  playing  with  the  im- 
age. Getting  back  Into  the  scan 
converter  program  Is  a  simple 
matter  of  simply  lurnrng  the  BOOT 
switch  ON! 

The  software  is  all  menu  drrven 
and  requires  only  single  key- 
strokes to  activate  features  on  in- 
dividual menus.  One  use,  for  ex- 
ample, is  the  <  ENTER  >  key-  It  is 
not  required  and  the  computer  ig- 
nores keys  that  are  not  included 
on  the  menu  options.  When  the 
software  is  called,  a  grayscale  is 
passed  to  the  display  system  and 
the  Main  Menu  is  available  (see 
Menu  1). 

Options  1-6  are  all  imaging 
modes  for  loading  images,  either 
directly  from  the  station  receiver, 
or  from  the  audio  tape  deck.  When 
one  of  these  modes  is  selected. 


the  Load  Menu  will  appear  (see 
Menu  2). 

AM  the  modes  are  listed  in  the 
left*hand  column  and  the  one  the 
user  selects  wilt  be  indicated  by  a 
small  token  posted  next  to  the  se- 
lection. The  tmage  status  column 
is  used  to  provide  an  Indication  of 
the  status  of  the  load  operation. 
When  an  tmage  is  being  loaded, 
there  is  no  effect  on  the  fmage 
currently  on  display,  since  the 
new  image  will  not  be  passed  to 
the  display  until  it  is  complete. 
This  is  a  nice  feature,  since  the 
user  does  not  spend  lime  staring 
at  a  display  where  a  new  image 
iB  gradually  overwriting  the  old 
onef  The  < CLEAR >  key  can  be 
used  to  axil  a  load  operation  at 
anytime  and  return  the  user  to  the 
Main  Menu. 

AUTO  WEFAX  is  the  "stan- 
dard" WEFAX  mode  and  is  com- 
pletely automatic.  Loading  of  a 
new  picture  only  begins  with  de- 
tection of  a  start  tone  and  all  tim- 
ing and  phasing  operations  are 
automatically  performed.  As  the 
system  goes  through  the  various 
start,  phase,  and  load  operations, 
the  status  will  be  posted  with  to- 
ken indicators  in  the  IMAGE 
STATUS  column.  The  status  indi- 
cator will  indicate  WAIT  in  the  in- 
terval between  WEFAX  transmis- 


METSAT  01^ LAY  PROGRAM 

VER.  5.0^1987 

DR.  RALPH  E.  TAGGART 


—MAIN  MENU- 

t^AUTO  WEFAX  6^120  LPM 

2--QUAD  WEFAX  7— DiSPLAY 

3_NOAA  VIS  a— MED  RES 

4— NOAAIR  9— PHASE 

5—240  LPM  0— FAX  OUT 

KEY  IN  SELECTION 


Menu  1^ 


METSAT  DISPLAY  PROGRAM 

V£R.  5.0  ©1987 

DR.  RALPH  E.  TAGGART 


—LOAD  MENU^ 

AUTO  WEFAX  IMAGE  STATUS 
NOAA  VIS  WAIT 

NOAA IR  START 

240  LPM  PHASE 

1 20  LPM  LOAD 

USE  <CLEAR>  KEVTOEXIT 


sions.  In  effect,  this  mode 
operates  as  a  WEFAX  bulletin 
board,  where  the  monitor  is  al- 
ways displaying  the  latest  image. 
When  1  am  not  using  the  system 
for  other  modes,  I  keep  it  in  the 
WEFAX  mode  where  it  gives  me 
the  latest  WEFAX  image  with  no 
attention  on  my  part. 

QUAD  WEFAX  Js  basically  the 
option  discussed  last  month.  It 
functions  like  AUTO  WEFAX  in 
many  respects  except  that  it  takes 
in  four  quad  transmissions  and 
merges  them  to  reconstruct  the 
image  of  the  entire  earth  disk.  The 
token  posted  next  to  AUTO  WE- 
FAX  will  contain  a  <Q>,  to  indi- 
cate that  it  is  the  quad  mode  which 
is  operating  while  the  LOAD  indi- 
cator (status  column),  w^ll  include 
a  number  (1-4)  lo  indicate  which 
frame  is  currently  bemg  loaded. 
While  AUTO  WEFAX  will  continue 
to  load  frame  after  frame,  until  the 
user  exits,  QUAD  WEFAX  will  re- 
turn to  the  Main  Menu  when  the 
earth  disc  is  complete. 

Variable  Line  Speeds 

NOAA  VIS  and  NOAA  IR  are 


METSAT  DISPLAY  PROGRAM 

VER.  5.0 '^'1967 

DR  RALPH  E  TAGGART 


—MEDIUM  RESOLUTION  MENi^- 
1   2  3    SELECT  DESIRED  QUAD 
4  5a     USE  <0>  FOR  MAIN 
7  S  9     MENU 


Menu  3. 


METSAT  DISPLAY  PROGRAM 

VER  5.0 '^1987 

DR.  RALPH  E.  TAGGART 


—HIGH  RESOLUTION  MENU— 

1   2  3  SELECT  1   2  3 

QUAD— USE 
4  5  6         <0>  FOR         4  5  6 

MEDIUM 

7  0  9      RESOLUrtON      7  8  9 

<    MR        HR  > 


Menu  4. 


METSAT  DISPLAY  PROGRAM 

VER,  5.0^1987 

DR.  RALPH  E.  TAGGART 


—FAX  MENU— 

t— WEFAX  RECORD/TRANSMIT 
I    2— SMARTFAX  (FUU  FRAME) 
3— SMARTFAX  {HIGH  RES) 
4— SMARTCRT  DISPLAY 
S— ALDEN  WEATHERCHART 

KEY  IN  SELECTION  (0  TO  EXfT) 


Menu  2. 


Menu  5. 


routines  to  produce  full-frame 
display  of  TIROS/NOAA  visible 
and  IR  data  respectively.  Wheri 
either  mode  is  selected,  the  sta- 
tus column  will  indicate  PHASE, 
followed  by  LOAD  after  phasing 
has  been  accomplished.  Once 
768  lines  of  image  data  have 
tieeo  loaded,  the  picture  will  be 
passed  to  the  display  and  the 
system  will  return  to  the  Main 
Menu. 

A  240  Ipm  scan  rate  can  be 
used  for  manual  display  of  WE- 
FAX images  but  is  intended  pri- 
marily for  advanced  COSMOS 
display-  The  120  Ipm  mode  can 
be  used  for  either  stde-by-side 
display  of  NOAA  visible  and  IR 
display  or  for  120  1pm  Soviet 
METEOR  display.  Neither  of 
these  routines  incorporates  au* 
tomatic  phasing  since  they  are 
designed  as  general-purpose 
modes.  Both  will  display  the  Im- 
age and  return  to  Ihe  Main  Menu 
after  768  image  lines  have  been 
loaded  and  the  image  can  be 
phased  using  the  Main  Menu 
PHASE  option. 

When  the  system  returns  io  the 
Main  Menu  from  any  of  the  imag- 
ing modes,  the  image  in  memory 
(and  on  display)  is  '"frozen"  and 
available  for  manipulation  by  oth> 
ef  Main  Menu  options.  DISPLAY 
is  the  simplest  of  these.  It  allows 
the  user  to  recover  the  full-frame 
display  of  the  image  in  memory  if 
they  f\avB  been  playing  with  the 
Medium  or  High  Resolution  op- 
tions. 

The  MED  RES  or  Medium  Res- 
olution option  is  the  user's  gate- 
way to  the  ultimate  in  image 
detail  Although  the  display  is  lim* 
ited  to  256  lines  with  256  pixels/ 
line  and  16  grayscale  values^  Ihe 
image  in  memory  has  768  lines 
with  1024  pixels/line.  If  effect,  the 
256  X  256  display  car>  be  used  as 
a  "window"  that  can  be  used 
to  **zoom"  into  the  high  resolu- 
tion image  in  memory.  When  the 
MED  RES  option  is  selected,  the 
Medium  Resolution  Menu  is  pre- 
sented {see  Menu  3). 

This  menu  gives  the  user  the 
opportunity  to  select  any  one  of  9 
overlapprng  quadrants  of  the  full 
frame  image.  Any  one  of  which 
will  represents  about  Vj  of  the  en- 
tire image  area  and  twice  the  reso- 
lution of  the  fuli-frame  display.  Se- 
lection of  one  of  these  quadrants 
(1-9)  will  result  in  the  display  of 
thai  quadrant  and  the  posting  of 
the  High  Resolution  Menu  (see 
Menu  4). 

The  selected  Medium  Resolu- 
tion quad  will  be  indicated  on  the 
display  to  the  left,  while  the  dis- 
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play  to  The  nght  represents  one  of 
nine  possible  high  resolution  sub- 
sets  of  the  Medium  Resolution  im- 
age currently  displayed.  Each 
time  the  usar  enters  the  number  of 
one  of  th^se  quads,  the  high  reso- 
Jution  image  will  be  displayed  and 
the  selected  high  resolution  quad 
will  be  indicated  on  the  left  side  of 
the  menu. 

To  select  another  medium  reso- 
lution quadrant,  the  user  would 
use  <0>  to  return  to  the  Medium 
Resolution  Menu.  To  freeze  the 
current  high  resolution  image,  Ihe 
<0>  key  would  be  used  from  the 
Medium  Resolution  Menu  to  exit 
to  the  Main  Menu.  Each  high  reso- 
lution image  has  twice  the  resolu- 
tion of  the  medium  resolution  im- 
age and  represents  about  Va  of 
the  area  of  the  medium  resolution 
display. 

The  Main  Menu  PHASE  Option 
Is  used  to  properly  phase  an  im- 
age that  has  been  loaded  using 
the  240  or  120  Ipm  routines. 
Phasing  is  accomplished  by  mov- 
ing the  entire  btock  of  image  data 
(380K)  in  to  memory.  Having  the 
display  oriented  properly,  all  the 
other  display  options  will  continue 
to  display  the  image  in  the  same 
way. 

The  final  Main  Menu  option  is 
the  FAX  OUT  routine  and,  if  se* 
lected,  will  cause  the  Fax  Menu  to 
be  displayed  (see  Menu  5). 

Fax  Output 

This  menu  provides 
a  whole  range  of  FAX 
output  options  to 
archive  the  pictures.  It 
takes  advantage  of  the 
fact  that  the  image  m 
the  computer  memory 
is  essentially  at  full-res- 
olution. Regardless  of 
its  original  source,  the 
WEFAX  RECORD/ 
TRANSMIT  options 
outputs  the  image  in 
memory  in  the  WEFAX 
format  whefe  it  can  be 
recorded  on  tape  or 
transmitted  over  a 
phone  line  or  radio  Wnk. 
This  provides  a  very 
nice  method  for  storing 
pictures  on  a  file  tape 
since,  on  playback,  the 
AUTO  WEFAX  option 
can  t>e  used  for  an  au- 
tomatic review  of  all  re- 
corded images.  This 
option  requires  a  very 
simple  interface  that 
will  be  descfiibed  next 
month. 

The  SMARTFAX  op- 
lions  all  use  the  very 


simple  FAX  recorder  described 
in  the  WEATHER  SAT  column 
for  September  and  October  of 
1987.  The  full-frame  options 
prints  the  entire  picture  while 
the  high  resolution  option  will  print 
the  last  high  resolution  quadrant 
displayed  from  the  High  Resolu* 
tion  Menu.  In  effect,  either  option 
can  be  used  to  obtain  a  per- 
manent fax  printout  in  just  a  few 
minutes. 

The  SMARTCRT  option  does 
for  CRT  display  what  SMARTFAX 
does  for  FAX.  The  dispiay  ter- 
mfnaL  to  be  described  In  two 
months,  is  much  simpler  than  a 
dedicated  CRT  display,  and  ft  is 
useful  forgetting  high  quality  pho- 
tographic prints  from  the  image  in 
memory. 

The  ALDEN  option  provides 
base  band  video  output  to  the 
Alden  Weatherchart  Fax  record- 
er^  reviewed  in  the  October  1907 
issue  of  73  Magaztne.  Although 
this  recorder  is  designed  strictly 
for  120  Ipm  weatherchart  dtsplay, 
the  computer  can  format  the  im- 
age in  memory  to  provide  for  qual- 
ity printing  on  this  machine  (see 
an  example  in  the  October  19S7 
WEATHERSAT  column), 

Test  Routines 

Although  not  listed  on  the  Main 
Menu,  two  additional  useful 
routines  are  buried  in  the  soft- 


ware and  accessible  when  occa- 
sionally needed.  The  first  of  these 
is  a  digital  oscilloscope  display 
which  is  enabled  with  the  use  ol 
ihe  period  {<>)  key  from  the 
Main  Menu.  When  activated,  this 
routine  clears  the  CoCo  screen 
and  displays  an  oscilloscope-like 
drsplay  of  the  video  levels  at  the 
computer  input.  This  display  rep- 
resents a  500  msec  interval  (one 
METEOR  or  NOAA  line  or  two 
WEFAX  lines)  and  fels  the  user  do 
a  precision  job  of  setting  video 
contrast  for  optimum  display  with- 
out the  use  of  an  externai  oscillo- 
scope. Use  of  the  <  CLEAR  >  key 
will  restore  normal  Main  Menu 
display  and  the  *  scope"  routine 
will  not  alter  any  image  data  in 
memory. 

The  second  "buried"  routine, 
activated  by  using  the  stashbar 
(</>)  key  from  the  Main  Menu, 
will  cause  a  grayscale  to  be 
passed  to  the  video  display.  This 
is  the  same  grayscale  posted  on 
power  up  and  is  useful  for  op- 
timizing monitor  brightness  and 
contrast,  as  well  as  setting  the 
proper  f-stop  for  photograph- 
ing the  TV  monitor  display.  Since 
this  grayscale  is  generated  by 
the  computer,  it  does  not  alter  im- 
age data  in  memory  and  the  origi- 
nal image  can  be  re-displayed  us- 
ing the  Main  Menu  DISPLAY 
option. 


Future  Developments 

Ai  the  start  of  this  discussion, 
I  noted  that  there  would  be  no  fu- 
ture upgrades  of  this  particular 
software  package.  Some  future 
developments  are  in  store.  A  disc 
version  of  this  same  software 
package  for  the  CoCo  is  preser^tly 
bemg  debugged.  The  program 
has  all  the  features  noted  here 
with  the  addition  of  the  ability  to 
save  and  load  images  from  disc 
This  will  be  a  floppy-based  ap- 
proach for  reasons  of  cost  effec- 
tiveness.  Since  each  image  repre* 
sents  380K  of  data,  a  hard  disk 
would  seem  ideal  for  bulk  storage. 
Unfortunately,  a  10  meg  hard  disk 
will  only  hold  afsout  26  pictures 
and  will  sel  the  user  back  S400- 
500  or  more  for  a  CoCo  compat- 
ible drive  and  controller.  In  con- 
trast,  a  complete  double  sided 
floppy  system  will  cost  less  than 
$200,  Although  each  disk  will 
store  only  one  image,  at  less  than 
$1  perdisk.  a  $400  investment  will 
let  the  user  store  200  images!  Ac- 
tually, of  course,  there  is  ru)  upper 
limit  to  the  number  of  floppy  disc 
images  the  user  can  file  away.  Re- 
gardless of  the  number  in  ques- 
tion, it  is  far  cheaper  to  do  it  with 
floppies,  not  to  mention  the  fact 
that  a  drive  crash  will  not  destroy 
the  entire  file  of  images. 

Picture  of  the  Month 

This  marveious  im- 
age was  pulled  from 
my  files,  having  origi- 
nally  been  supplied 
by  Bob  Popham  at 
NOAA.  This  image  was 
obtained  at  13:357  on 
11  February  1975.  It 
represents  the  ftrst 
image  from  SMS'2 
(Synchronous  Meteo- 
rological Satellite),  the 
prototype  for  our  pres- 
ent GOES  system.  It 
was  the  pictures  such 
as  this,  that  spurred 
many  of  us  to  make 
the  difficult  transition 
from  VHF  to  S*band 
{1691  MHz),  something 
we  take  for  granted 
today! 


'References  to  WSH 
refer  to  the  Third  Edi- 
iion  of  ihe  Weather 
Satellite  Handbook, 
avaUabI e  from 
WBSDQTaiS  15.00  per 
copy^  Outside  of  the 
U.  S,  p  please  include  an 
additional  $1.00  for 
postage. 
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Figure  12.  DTMF  !- 16  decoder 

Cmtimued  from  /w^e  29 

Near  the  trace  junctian  of  U 102  pins  3  and 
5.  cut  Vk*  from  the  foil  trace  connection  be- 
tween this  juRction  and  U103  pin  I.  Leave 
trace  connection  between  U 102  pins  3  and  5, 

Prepare  two*  )^"  small  insulated  wires. 
(#30  wire-wrap  or  equivalent)  by  stripping 
i ,  16"  insulation  from  each  end.  Carefully  tin 
each  end  with  solder.  Tin  each  end  ojthe  foil 
traces  with  Milder. 

Connect  one  of  the  wires  from  U103  pin  1 
irace  to  U 104  pin  4.  Leave  IC  socket  pin  hole 
open  for  later  instalJation  of  IC  socket.  Con- 
nect the  other  insulated  wire  from  U  103  pin 
23  trace  to  UJ02  pin  5*  Again,  leave  the  IC 
socket  pin  hole  open  for  later  installation  of 
thcICscx'kct. 


Inspect  adjacent 
wiring  and  circuit 
pads  for  accidental 
solder  bridges.  Re- 
move excess  solder. 

Find  on  the  foil  pat- 
tern the  location  for 
C104  (near  LI  102  pin 
6  and  ground).  The 
solder  pads  for  CI 04 
are  not  on  the  circuit 
board.  Place  CI 04 
flat  on  the  circuit 
board.  Connect  CI04 
between  U102  pin  6 
(at  R103  connection} 
and  the  adjacent 
ground  foil. 
Finally,  refer  to  the 
foil  layout  (upper  left)  on  Figure  10,  Those 
who  want  to  take  advantage  of  the  saturated 
collector  of  Q I  for  relays.  LEDs,  etc.  should 
connect  a  wire  from  that  coHector  to  the  hole 
representing  ihe  fifth  position  from  the  lower 
left  of  the  card  edge  (see  dashed  line) . 

In  Closioji' 

Homblower  is  designed  to  be  limiied  only 
by  the  imagination  of  the  user.  It's  virtually 
impossible  to  detail  all  Homblower  appli- 
cations. One  word  of  caution:  Do  not  put  a 
high  voltage  across  the  Homblower.  Use  low 
ETC  control  voltage  when  using  Homblower 
for  control  of  AC  devices*  or  devices  using 
DC  voltages  greater  than  Hornblower*s 
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Figure  ISA.  120  VaC  wiring  diagram. 
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Figure  13B.  Typivaf  analog  switch  conrrot  circuiL 

source  voltage.  For  example,  do  not  use 
small  circuit  board  mounted  relays  to  switch 
120  VAC  circuits.  Instead,  mount  a  separate 
relay  with  suitable  insulation  specifications  in 
a  separate  enclosure.  See  Figure  13A  and 
13B. 

My  prototype  Homblower  has  so  far  given 
me  totally  reliable  ser\'ice, 

Hornblower's  application  development  has 
been  slow,  but  well  worth  it.  Anyone  fond  of 
'* warming  up  the  iron"  will  frnd  this  a  de- 
lightful project!' 


Style  W 


Style  X 


Style  Y 


Reverse 


QSLs 

Now  you  can  get  the  highest  quality  QSL  cards  without 
spending  a  fortune!  We  put  these  cards  on  our  press  as  filler 
between  jobs;  it  gives  the  pressmen  something  to  do  and  lets 
us  print  QSLs  for  you  at  an  absurdly  low  price. 

Not  that  we  skimp:  All  three  styles  are  produced  in  two 
colors  (blue  globe  or  satellite  with  l>lack  type).  At  these 
prices,  you  can  start  the  new  year  out  right  by  QSLing  all 
those  disappointed  hams  who've  been  waiting  for  your  card* 
Tell  'em  the  card  was  printed  by  Wayne! 
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Slvle: 

A- 

Quantity; 


I 

I 

I    Please  print! 

I    Name ^ . 


QSL  Cards 

□  W     DX    DY 

D  100    @       $8.97 ^  .  .  - 

D250    @    $19.97    _  .         

O  500    @     S39.97 

Postage  and  Handling     $  1 .00 

Fdf  RRST  CLA.SS  MAIL  add  an  additiofuil 

S 1 .5fl  PiM-  prompter  ddU  en , 


Call 


n 


I    Address 
I    City 

a  AE 


State 


Zip 


O  JMC 


a  VISA 


D  Ch«fck/JV10 


Card  If 


Exp.  Date 


I 


I         U&\\  pm  mki  tQ  T^Mji^me  ^GE  Ceni^,  F^ertwf oogh  m (}i345l.  Attn:  Unck  Waynt.        , 

Purmifision  granLeLJ  Ih  photocopy 
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Number  25  on  your  Feedback  card 


BOVE  AND  BEYOND 


ON  THE  ROAD 

is  it  July  already?  Time  sure 
flies  when  getting  ready  for  the 
summer  contest  season.  As  of  this 
writing,  three  ol  the  ARRL  Spring 
Sprints  are  oow  history  {144,  220 
and  432  MHz),  and  activity  levels 
have  been  high,  I  decided  to  have 
some  fun  dunng  the  220  Sprint  by 
going  portable  with  the  IC-375A 
and  one  of  the  new  Tonna  1 1 -ele- 
ment yagis.  Everything  was 
stuffed  into  my  Honda,  along  with 
a  Mirage  C1012  amplifier,  keyer, 
portable  masting,  compass,  clock 
and  togbook. 

The  ''scheme"  (as  they  say  in 
Engtami)  was  to  drive  up  to  an 
area  jusi  nonhwest  of  Hazleton. 
Pennsylvania,  find  an  appropr tate 
high  spot  and  operate  from  grid 
square  FN  11,  Activity  from  this 
grid  has  been  sparse,  with  only 
one  regular  operator  aside  from 
the  major  VHF  contests.  I  ob- 
tained topographic  maps  of  the 
area  and  found  several  potential 
$ite&-alf  easily  accessible  from 
major  roads. 

The  rrfst  mistake  I  made  was 
teavfng  too  late.  Since  the  sprints 
run  from  7-11  PM  local  time,  it 
would  have  been  very  smart  to  ar- 
rive at  the  site  by  6  PM  or  6:30  PM, 
This  in  turn  meant  an  easy  set-up 
with  lots  of  daylight  left.  A  great 
plan-except  I  left  my  house  at 
6:20,  over  90  minutes  from  my  ulti- 
mate destination.  Well,  no  prob- 
lem there.  Td  just  make  some  con* 
tacts  from  the  car. 

Unauspicious  Beginning 

Twenty  minutes  into  the  trip,  the 
IC-375A  suddenly  shut  off  com- 
pletely-dead to  the  world.  After 
pulling  into  a  nearby  truck  stop,  I 
removed  the  covers  and  did  some 
poking  around.  No  blown  fuses  to 
be  seen  anywhere?  After  some 
prodding,  the  rig  did  ftre  up»  but 
with  a  severe  BF  feedback  pfob- 
lem.  Some  more  poking  around 
somehow  cured  it  and  the  IG- 
375A  sprang  back  to  life. 

By  this  time^  I'd  gobbled  up  al- 
most 20  minutes  and  almost 
scrubbed  the  mission  (which,  in 
retrospect,  would  have  been 
smart)  but  set  out  on  the  Pennsyl- 
vania Turnpike  for  parts  north.  At- 
ter  driving  the  better  part  of  an 
hour,  t  was  but  15  miles  from  my 
destination  when  the  bad  news 
came  via  WAaAXV:  Yes.  FN  1 1 


VHF  and  UHF  Operation 

was  on  the  air.  Great.  No  point  in 
continuing  that  way,  and  besides 
it  was  getting  quite  dark.  A  quick 
glance  at  the  map  and  I  detoured 
back  towards  the  Pocono  Moun- 
tains to  try  and  find  a  site  in  FN  21 . 
Not  as  rare  a  grid,  but  betler  than 
nothing! 

After  a  lot  more  driving.  I  finally 
packed  a  roadside  turnout  atop  a 
2QCK)  + '  plateau  and  set  to  work,  ft 
was  now  8:45  PM,  and  I  quickly 
erected  15  feet  of  masting,  along 
with  the  Tonna  yagi  and  a  short 
9913  pigtail-  The  Mirage  C1012 
was  wired  in  the  line  and  the  IC- 
375A  promptly  went  berserk  due 
to  some  strange  RF  feedback 
loop.  Extremely  frustrating!  The 
amplifier  was  shut  down  but  the 
preamplifier  proved  useful  as  I 
proceeded  to  log  20  contacts  in 
the  next  hour,  with  the  spread 
over  a  half-dozen  grid  squares. 

Mission  Aborted 

Around  10  PM,  dark  clouds 
roKed  over  and  high  winds  kicked 
up,  threatening  to  send  the  Tonna 
back  to  France  via  air  maill  Discre- 
tion being  the  t>etter  pan  of  valor,  I 
lost  no  time  in  artfully  kicking  over 
the  masting,  completely  tangling 
myself  m  the  guy  lines  in  the  dark- 
ness. After  wrestling  with  rope, 
coax  and  the  stiff  breeze,  every- 
thing was  stuffed  into  the  Honda 
and  the  tailgate  slammed  shut,  (I 
still  haven^t  found  my  logbookl) 
The  outside  temperature  had 
dropped  to  about  35  degrees,  so 
out  came  the  extra  jacket  and  a 
thermos  of  hot  chocolate. 

Home  never  looked  so  good  as  I 
rolled  in  just  after  midnight, 
swearing  up  and  down  Td  "never 
do  this  again"  as  I  always  do  after 
a  grid  trip.  Want  to  know  a  secret? 
It  really  was  fun  seeing  some  new 
countryside  and  surprising  every- 
one who  thought  I  was  home  in 
FN20.  Besides,  I  stopped  in  at  one 
of  these  vacation  homesites  and 
boy,  what  a  great  deal  I  got  on  2 
acres  with  a  lakefront  view... 

Beacon  Update 

The  ARRL  VHF-UHF  Advisory 
Committee  (VUAC)  has  recom- 
mended by  a  15-1  vole,  that  the 
Membership  Services  Committee 
study  the  possibility  of  new  seg- 
ments for  automatic  beacon  oper- 
ation. This  information  was  men- 
tioned in  the  May  issue  of  QST, 
and  1  have  obtained  information 


from  the  League  regarding  the 
proposal  in  detail. 

BasicaJly^  there  is  a  movement 
to  shift  automatic  beacons  on  2 
meters  and  above,  away  from 
their  present  allocalions.  to  avoid 
interference  to  EME  operations. 
According  to  the  League,  many 
seasoned  VHF/UHF  weak  signal 
operators  have  filed  comments 
stating  that  such  beacons  also  in- 
terfere with  the  National  Calting 
Frequencies  from  144  through 
1296  MHz.  I  have  not  seen  any  of 
these  comments  other  than  those 
filed  by  Chip  Angle  N6CA.  He  as- 
serts that  beacons  do  interfere 
with  moonbounce  activity  and  in 
many  cases  run  more  power  than 
is  required  for  the  propagation 
path. 

The  FCC-defined  beacon  sub- 
bands  are  (Part  97,87  (e):  1 44,05- 
144.06  MHz,  220.05-220,06  MHz, 
222.05-222.06  MHz.  and  432.07- 
432.08  MHz.  No  FCC  regulations 
exist  at  this  time  to  govern  bea- 
cons atxjve  450  MHz,  The  ARRL 
VUAC  proposal  would  shift  bea* 
cons  according  to  the  following 
table: 

144.276  to  144.300  MHz 
220.275  to  220,300  MHz 
432.300  to  432.400  MHz 
902.300  to  902.400  MHz 
1 296.300  to  1 296.400  MHz 
2304.300  to  2304.400  MHz 
3456.300  to  3456.400  MHz 
5760.300  to  5760.400  MHz 
10368  300  to  10368.400  MHz 

The  Membership  Services 
Committee  has  been  asked  to 
present  its  findings  to  the  ARRL 
Board  or  Executive  Committee  in 
July.  MSC  has  also  been  asked  to 
consider  whether  or  not  to  petition 
the  FCC  to  incorporate  the 
changes  above  450  MHz  in  Part 
97,  (At  Ihe  moment*  no  such  regu- 
lations govern  beacons  above  450 
MHz.) 

How  do  you,  the  reader;  feel 
about  this  proposal?  I  sensed  con- 
siderable objections  at  the  April 
meeting  of  the  Mt.  Airy  VHF  Radio 
Club,  many  of  whose  members 
are  active  on  microwave  frequen- 
cies and  have  built  and  operate 
beacons.  The  consensus  was  that 
what  might  be  a  "West  Coast" 
problem  wouldn't  necessarily  be 
so  in  this  pan  of  the  country,  In- 
deed, IVe  yet  to  hear  any  com- 
plaints about  beacon  operation 
with  regard  to  EME  and  calling  fre- 
quencies (which,  for  the  record, 
are  in  every  case  at  least  20  kHz 
higher  than  the  upper  beacon 
subband  limit). 

Most  operators  felt  that  things 
were  tiest  left  alone,  especially  on 


902  MHz  and  above.  In  many  cas- 
es, having  the  beacon  close  to  the 
calling  frequency  atlows  a  quick 
check  of  propagation  without  hav- 
ing to  jump  up  the  band  300  or  so 
kHz.  Also,  operators  use  beacons 
on  902,  1296  and  2304  to  resolve 
their  actual  operating  frequen- 
cy,.. I  certainly  do  on  1296!  Anoth- 
er point  to  consider:  It  makes 
sense  to  have  the  beacons  situat* 
ed  as  low  as  possible  within  each 
band  as  the  MUF  creeps  higher 
during  enhanced  conditions. 

Whatever  your  opinion,  please 
convey  them  to  John  Lindholm 
W1XX  who  heads  the  Member- 
ship Services  Committee!  Or, 
contact  the  local  ARRL  official 
(preferably  Division  Director  or 
Vice-Director)  as  soon  as  possi- 
ble While  changes  might  be  nec- 
essary to  accomodate  2  meter 
EME  users,  Tm  not  totally  con- 
vinced of  any  problem  on  220  and 
432^  and  see  no  good  reason  lo 
make  any  changes  at  902  and 
above.  The  activity  levels  don^t 
support  such  a  change-at  least 
not  in  this  geographic  area. 

Coming  Attractions 

Next  months  Til  have  a  full  re- 
port on  grid  expeditions  for  the 
902.  1296  and  2304  MHz  Sprints, 
and  hopefully  Iheyll  be  somewhat 
more  successful  than  220  was!  Al- 
so, a  sneak  preview  of  the  new 
Yaesu  FT-790R  70cm  portable 
(companion  to  the  FT-690R  and 
FT-290R  6  and  2  meter  units),  just 
released  by  Yaesu  in  time  for  Day- 
ton. I  still  maintain  these  are  the 
best  VHF/UHF  radio  values 
around,. .a  portable,  mobile  and 
base  station  all  in  one  package  at 
an  excellent  price. 

Perhaps  Til  be  fortunate 
ertough  to  work  some  readers  as  I 
go  on  a  few  DXpeditions  this  sum- 
mer, The  CQ  Worldwide  VHF 
WPX  on  July  16^17  will  see  me 
tripping  through  FN  14  and  FN24 
In  upstate  New  York,  working  50 
through  2304  MHz.  The  August 
UHF  Contest  wiil  see  a  trip  to  ei- 
ther FN23  or  FN34  for  microwave 
operation,  and  it  should  be  fun. 

Whatever  seems  intriguing,., 
now's  the  time  to  plan  it,  and 
get  that  new  antenna  up...  install 
that  new  transverter...  build  that 
new  preamplifier...  or  go  grid- 
hopping.  Remember,  all  of  the 
summer  contests  offer  seperaie 
competition  categories  for  QRP 
Portable  stations,  and  at  least 
two  offer  trophies  for  the  effort 
(June  VHF  QSO  Party  and  July 
CQ  VHF  WPX).  Why  not  give  it 
try?  See  you  in  August... Above 
and  Beyond, 


68     73  Amateur  Radio  •  July.  1988 


R 


Number  2B  on  your  Feedbscfe  card 


TTYLOOP 


Amateur  Radio  Teletype 


Marc!.  Leavey,  M.D.  WA3AJR 
6  Jenny  Lane 
Baftimore  MD  2120$ 

Eleven  Years  of 
RTTY  Loopl 

This  column  ts  now  entering  its 
fwe//^/y  year  of  publication,  I  thank 
each  Joyal  reader  for  allowing  me 
to  present  the  news  of  radio 
teletype  and  digital  communica- 
tions in  what  has  hopefully  been 
an  informative  and  entertaining 
blend. 

This  coming  year's  Loop  will 
see  added  topics  covered,  such 
as  an  increasing  emphasis  on  the 
world  of  digjtai  communications 
other  than  five-level  Baudot.  Many 
readers  have  expressed  an  Inter- 
est in  learning  more  about  basic 
computing — this  column  will  soon 
cover  some  of  the  basics  of  th\B. 

PCIone  RTTY 

A  lew  months  ago.  I  mentioned 
radioteletype  for  the  IBM"'  PC  and 
PCfone  series,  and  hinted  that  an 
old  friend  had  produced  a  new 
gem  worthy  of  appreciation.  This 
friend  is  Clay  Abrams  K6AEP,  and 
the  gem  is  a  likely  successor  to 
the  CoCo  NRTTYCW  program,  a 
new  work  co-authored  with 
Michael  Meeks  WA4VEF  called 
"CPR."  Running  (C)W,  (P)aclcet. 
and  (R)TTy,  this  reasonably 
priced  software  may  be  just  the 
ticket  for  the  amaleur  wishing  to 
get  onto  radioteletype  with  a 
PCIone  and  a  "smart"  interface. 

The  choice  for  the  amateur 
wishing  to  get  onto  RTTY  with  a 
computer  fs  a  simpte  one:  soft- 
ware or  hardware?  Software  may 
be  inexpensiven  bul  often  lacks 
sophistication  and  flexi-  bility. 

Hardware  solutions  are  more 
expensive — a  good  smart  inter- 
face such  as  the  one  used  here  is 
about  S30CI.  That  buys  a  box,  how* 
ever,  that  can  bring  signals  out  of 
the  mud.  and  allows  iiv  credible 
flexibility  and  features,  often  with 
the  assistance  of  a  front-end  pro- 
gram such  as  CPR.  All  serious 
RTTYers  should  try  to  set  the 
money  aside  for  a  smart  interface. 

CPR 

CPR  is  set  up  to  use  a  variety  of 
interfaces,  with  infomnaiion  pro- 
vided for  the  AEA  PK-232, 
Kantronics  UTU,  KAM  and  packet 


controller,  and  Tono  Theta  777. 
Data  is  given  for  how  these  inter- 
faces are  configured. 

Oocumentalton  is  a  23-pa9e 
manual  on  the  disk«  printed  out 
wTth  the  "PRINT  CPRPRT"  com^ 
mand-  The  file  is  full  of  little  for- 
matting codes  that,  on  an  Epson 
compatible  printer,  produce  m- 
dents,  bold  face,  underlining  and 
the  like.  Hopefully,  future  editions 
of  this  manual  will  appear  in 
straight  ASCII  without  these 
codes.  This  way,  they  may  be 
printed  by  other  printers  without 
problems,  as  well  as  viewed  on 
the  screen  with  TYPE  or  LIST 
commands.  Formatting  aside,  the 
manuaf  is  thorough  and  covers 
the  program  fulfy.  as  well  as  in- 
structions on  customizmg  the  fries 
used  to  interface  with  the  RTTY 
modem. 

Clay  even  supplies  a  public  do- 
main editor.  FRED,  on  disk,  which 
is  less  clunky  than  EDLIN.  This  is 
useful  for  those  who  doni  have  a 
word  processor  they  feel  comfort- 
able running  In  ASCII  (norhdocu- 
menl)  mode, 

CPR  can  operate  in  a  variety  of 
modes  to  best  suit  particular  oper- 
ating  habits,  A  dumb  terminal 
mode  is  provided  for  the  classic 
''glass  Teletype"  look,  as  well  as 
a  more  useful  split  screen.  Since 
the  program  operates  through  a 
multi-mode  interface,  all  digital 
modes  are  normally  supported,  in- 
cludrng  RTTY,  packet  and  AM- 
TOR,  along  with  CW. 

Transmit  or  receive  buffers  are 
supported.  whfCh  may  be  up  to 
640K  long!  Not  only  may  data  be 
stored,  but  one  can  look  at  what's 
fn  the  buffer  while  it's  still  receiv- 
ing data.  Single  function  keys  can 
enable  the  sending  of  ten  station 
buffers,  each  of  which  can  hold 
twenty  characters.  This  Is  useful 
for  calls.  IDs.  and  the  like.  If  that's 
not  enough,  there  are  ten  vanable 
length  (up  to  64K)  buffers  that  may 
be  loaded  off  disk  and  transmitted 
directly. 

The  user  has  nineteen  defin* 
able  function  keys  at  his  disposal 
He  may  also  specify  the  colors 
used  in  parts  of  the  program,  to 
help  him  identity  various  data 
fields.  There's  even  a  series  of 
help  windows  that  can  "pop  up" 
during  split  screen  operation  to 
describe  all  functions  of  the  pro- 
gram. 


Clay  took  a  drubbing  with  the 
CoCo  program  as  copies  were  cir- 
culated around  to  friends  and 
neighbors.  This  friendly  sharing 
was  one  of  the  reasons  he  was 
reluctant  to  re-enter  the  amateur 
software  market.  With  CPR,  he 
has  put  at  least  nne  fly— a  very 
large  fly— in  the  ointment.  The 
registered  user's  name  rs  hard 
coded  into  the  program  and  ap- 
pears on  the  screen  when  the  pro- 
gram is  booted.  My  name  on  my 
registered  copy  is  well  hidden — I 
was  unable  to  find  where  he  had 
stashed  it  Who  wants  to  advertise 
they're  iltegally  sharing  their 
ware? 


Looking  Back, « . 

Many  readers  continue  to  ask 
about  previous  columns.  An  up- 
dated  index  of  RTTY  Loop  cover- 
ing the  first  eleven  years  is  avail* 
abte.  Simply  send  a  self- 
addressed,  stamped  envelope 
with  postage  for  two  ounces  and 
specify  the  RTTY  Loop  Index.  Al- 
so still  available  is  the  CoCo  RTTY 
program  from  the  January  198S 
column,  ril  send  that  afong  for  a 
disk,  S2,  and  a  self-addressed, 
stamped  mailer, 

PCIone  owners  should  also 
keep  in  touch,  I  have  a  fine  on 
some  of  the  PD  RTTY  programs 


AH  serious  RTTYers  should  try 
to  set  the  money  aside  for 
a  smart  interface. '' 


The  program  is  available  from 
Clay  for  $30  (US  or  CDN),  with  $3 
for  shipping  and  handling  for  for- 
eign orders.  Drop  him  a  note  at 
1758  Comstock  Lane,  San  Jose, 
CA  95124.  Be  sure  to  mention 
RTTY  Loop. 

Looking  Ahead. . . 
Now,  it's  the  readers'  turn — 


what  do  you  want  to  see?  There*s 
a  plethora  of  topics,  I  could  start  at 
the  bit/byte  level,  including  such 
wonderful  things  as  hexadecimal 
arithmetic  and  what's  a  150  ns 
chip,  anyway?  There's  also  plenty 
to  say  about  interfacing  and 
RS-232.  How 
about  a  discussion 
on  why  TV  pictures 
don^t  look  as  good 
as  computer  moni- 
tor images?  The 
range  is  indeed 
broad,  so  here's 
the  proposal:  I  will 
set  aside  an  area — 
called  '^Byle  Bin." 
or  "Computer  Cor- 
ner'^to  address 
these  topics.  Drop 
a  card  or  E-mail  to 
the  addresses  list- 
ed below  with 
questions  pertain- 
ing to  this.  A  reader 
should  do  this  also 
if  he  feels  he  can 
clarify  a  complex 
and  oft-touched 
upon  topic,  so  that 
all  the  readers — 
me  included — can 
t}enefil  from  IL 


from  bulletin  boards.  For  the  same 
arrangement  as  above.  Vl\  send 
along  interesting  PC  files  as  they 
appear. 

Electronic  maH  (s  always  wel- 
come, either  via  CompuServe 
(ppn  75036.2501)  or  Delphi  (user- 
name  MARCWA3AJR}.  Please  be 
patient  for  the  reply,  Send  USPS 
mail  at  the  a£>ove  address^  always 
enclosing  a  SASE. 

Next  month,  a  fancy  com- 
mercial program  to  look  at,  and 
perhaps  a  peek  at  the  National 
Bureau  of  Standards  in  your  back- 
yard. Interested?  Don't  miss  the 
August  RTTY  Loop^l 


iOFT 

CR  30 

ILLUST 


fr^ttr*  Dnl^  CoL.^liii 

ROOF  TOWERS! 

A  size  to  fit  your  needs 

CRie      6  ft.    $139.00 

CR30    10  ft.    $339,00 

CR45    15  ft.    $349.00 

BEARING        $  39.00 
^mces  do  fwl  include  stitpping) 

1  -800-255-7020 
CA  818-888-4927 

Constructed  of  high  quality 
aluminum  with  galvintzed 
steel  bracing  supports.  Over 
20  sq.  ft.  ot  antennasi 
Guying  fs  required. 

ORION  HI-TECH 

P.O.Box  8771, 

Calabasas,  CA. 
91302 


ancix  167  OH  ft£koen  service  card 
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Atv 


NimitMf  27  on  your  Fe«cfb«ck  card 


Mike  Stone  WB0OCD 
F.O,3oxH 
Lowden,  Iowa  52255 

Can  ATV  be  digitized?  Of 
course  it  can.  Video  digitizers  are 
available  in  the  marketplace  for 
just  about  any  home  personal 
computer  at  a  reasonable  price. 
Some  computers  like  the  IBM  PC 
(and  Clones)  have  several  to 
choose  from  at  different  resolu- 
iron  values.  Bill  Brown  WB8ELK  of 
Findlay.  Ohio,  and  hts  brother  JeH 
have  been  enjoying  videotaping 
Fast  Scan  TV  pictures  and  then 
running  the  taped  image  through 
a  Video  digitizer  for  the  Radio 
Shack  TRS80  Color  Computer  to 
produce  excellent  hard  copy  print- 
outs! It  is  fun  to  do  this  and  cap- 
ture that  memorabfe  long  dis- 
tance Ham-TV  QSO  for  your 
paper  scrapbook. 

The  television  signat  itself  can 
be  digitized  to  some  56K  with  a 
good  displayed  image,  Unfortu- 
naieiy.  this  type  of  gear  is  too  cost* 
ly  for  the  common  ATV  shack. 
Bruce  Brown  WA9GVK  of  the 
Metrovision  ATV  Club  m  the 
Washington.  DC,  area  can  give 
details  on  what  tests  the  Navy  has 
conducted  on  Digital  TV.  In 
Japan,  there  are  now  TV  sets 
available  that  digitize  the  TV  sig- 
nal  itself.  This  enables  a  viewer  to 
watch  one  program  while  keeping 
track  of  one  or  two  other  channels 
at  the  same  time. 

Slow  Scan  TV  of  course  has 
been  digitized  for  many  years. 
Tbe  days  of  burning  images  on 
P-7 tubes  are  long  gone,  and  qual* 
rty  images  sent  on  SSTV  in  color 
now  rival  real  time  TV.  Clay 
Abrams  K6AEP  in  San  Jose,  CA  is 
already  experimenlmg  with  a 
high-resolution  digitized  system 
using  something  much  different 
than  CGA  or  EGA  monitor  display 
standards.  While  the  ROBOT 
1200C  continues  to  reign  the 
SSTV  world  with  the  best  pictures 
for  the  money*  computers  and 
their  software  are  quickly  catch- 
ing up. 

ATV  in  Space 

Interest  in  narrowband  TV  tech- 
niques has  renewed  here  in  the 
USA  again,  and  a  few  brave  Ham- 
TV  souls  are  playing  with  reduced 
bandwidth  methods  that  might 
end  up  even  on  a  future  Space 
Shuttle.  The  present  NASA  ATV 


Ham  Television 

proposal  written  by  ISI9A6.  under 
the  auspices  of  the  Motorola  ARC, 
does  not  aJlow  the  majority  of 
Ham-TV  Amateurs  here  in  the 
USAt  let  alone  the  world,  to  work 
any  future  Shuttle  Flight  on  the  TV 
mode.  Henry  B.  Ruh  KB9F0  of  the 
Chicago  PATC  Group  now  has  an 
alternative  NASA  ATV  proposal 
before  NASA  and  League  Offi- 
cials* which  describes  a  narrower 
bandwJdth  TV  mode  that  looks 
more  promising  than  the  Motorola 
proposal.  Henry's  entire  proposal 
was  printed  in  the  March/April 
1988  issue  of  The  BPEC-COM 
Journai.  See  sidebar  for  a  sum- 
mary of  the  proposal.  Comments 
have  looked  encouraging  from 
NASA  officials  and  even  NBC  Sci- 
ence Reporter  Roy  Neaf  K6DUE 
commented  in  a  return  acknowl- 
edgement letter  to  KS9F0  on 
March  24th .  .  '"\  think  you  have  a 
major  plus  tn  your  thinking,  l-t  is 
something  many  hams  can  han- 
dle. You  might  keep  in  mind  that 
the  great  majority  of  hams  are  not 


interested  in  ATV . . .  But  NASA  is. 
and  the  future  of  ATV  in  manned 
space  may  be  very  dramatic. 
Keep  me  posted.'* 

Skeleton-Slot  Antenna 

Included  in  this  month's  ATV 
column  is  a  drawing  of  a  Skeleton 
Slot  dual-beam  antenna  cut  for 
ATV  by  W4LUB.  It  can  be  mourn- 
ed vertically  or  horizontally.  Note 
the  7-inch  dimension  setting  in 
Fig-  1  between  elements  and  con* 
struction  all  out  of  PVC  pipe  for 
the  support  mast.  Hooking  into 
the  beam  couldn't  be  any  simpler 
as  shown  in  Fig.  4.  Element 
lengths  for  the  tO  elements  are 
also  depicted.  The  reflector  is 
made  from  ^/2 '  hard  drawn  copper 
tubing  with  sweated  elbows.  This 
design  was  published  several 
years  ago  in  "A5''  or  SPEC-COM 
and  has  been  built  by  many  FSTV 
UHF  enthusiasts  around  the 
country.  The  system  has  good 
proven  gain  and  sufficient  band 
width  to  har^dle  the  wideband  ATV 
signals.  The  simple  design  should 
not  be  substituted  however,  (or 
the  better,  longer,  higher  gain  DX 
arrays.  Thanks  W4LUB  and 
WB4A0H  for  the  submitted  infor- 
mation. 


Those  of  you  who  have  the 
popular  Radio  Shack  TRSSO 
Color  Computer  should  serKJ  us 
an  BASE  for  our  latest  Amateur 
Radio  Software  catalog.  The  new 
revised  May  catalog  has  a  lot  of 
changes.  The  biggest  change  has 
come  in  the  popular  COCORADIO 
**interfaceless**  disk  package. 
Version  8,0  is  out  and  everything- 
I  mean  everything  (SSTV.  FAX 
and  all) — is  now  on  just  one  single 
disk!  ($49.95).  Free  updates  to 
those  who  are  registered  users 
($3.00  asked  for  return  mailing). 
Return  only  your  main  operating 
disk,  not  the  SSTV  and  FAX 
picture  disks. 

ATV  Special  Events 

As  I  typed  this  column  on  Easter 
Sunday  April  3rd,  our  local  ATV 
gang  had  a  ball  this  evening.  We 
had  our  regular  FSTV  NET  in 
conjunction  with  a  bigger  FM  NET 
on  146.28/88  MHz.  At  about 

9  PM,  Matt  NOGIK  who  works  at 
KWQC-TV  Channel  6  (NBC)  in 
Davenport,  broke  in  on  one  of  our 

10  computer  screen  910  MHz  link 
channels  and  said,  ''Hey  fellas 
watch  my  special  show  from  the 
Newscenter,  The  show  begins 
at  10  PM!" 
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Figure  1.  Boom  dimensions  for  the  Skeleton-Siot  Dual  Beam  antenna. 


SEE  TABLE  FOR  ELEMEMT  LENGTH- 


SEE  FIG  4  FOn 
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DRIVEN  iLEMENT 


Figure  2.  Diagram  of  Skeleton-Slot  Dual  Beam  antenna. 
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NOVICES:  NOW  YOU  CAN  TRANSMIT 

VIDEO  WITH  OUR  NEWTX23-1 

Did  you  know  that  you  as  well  as  all  classes  of 
licensed  amateurs  can  easily  transmit  live  action 
color  and  sound  video  just  like  broadcast  TV  with  our 
TX23-1  transmitter.  Use  any  home  TV  camera  and/ 
or  VCR,  computer,  etc.  by  plugging  the  composite 
video  and  audio  into  the  front  10  pin  or  rear  phono 
jacks.  Call  or  write  now  for  our  complete  ATV catalog 
including  downconverters,  transceivers,  linear 
amps,  and  antennas  for  the  70, 33,  &  23cm  barxls. 


Only 
$299 


TX23'1  one  watt  ATV  transmitter  cr/staled  for  1289.25 
MHz  runs  on  12-14  Vdc  @  ,5A.  PTL  T/R  switctiing. 
7x7x2.5*.  Transmitters  sold  only  to  licensed  amateurs  for 
legal  purposes  verified  in  the  latest  Callbook  or  with  copy 
Qi  license  sent  with  order 

(818)  447-4565  m-tSam-S^aOpm  p«t. 

RC;  ELECTRONICS 

2522  Paxson  Ln  Arcadia  CA  91006 


Tom  (WGORG) 
Maryann  (WB6YSS) 


Explore  All  The  Fascinating 
Possibilities  ai  Packet  Kodioi 

The  number  of  packet  stations  in  the  U.S.  has  grown  at  an  average 
rate  oi  2000^;  a  year  for  the  past  rivc  years.  Find  out  why  packet  is 
the  fastest  growing  niixle  of  ham  radio,  and  learn  how  you  can 
become  a  packeteer! 

The  Packet  Radio  HandDook 

by  Jonathan  L,  Mayo  KR3T 

gives  you  a  mintcourse  that  includes: 
•the  development  of  packet  radio 
•how  to  combine  packet  with  other 

areas  of  amateur  radio  in  civil 

defense  com  mo  ni  cat  ions 

•traffic  handling 
•modulation  methods  and 

networking  principles 
•the  use  of  protocols.  AND  MORE! 
YouMI  want  to  join  the  packet 
bandwagon  after  reading  KR3T's  fact-filled  Packet  Radio  Hand- 
IxK^k!  Order  your  copy  fR>wt 
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ELECTRON  PROCESSING,  INC 
P.O.  BOX  708 
MEDFORD.  NY  U763 
(516)  764-9798 
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CIRCU  2S1  Oh  R£AQ£H  SERVICE  CAAD 


THE  WORLD  Is  Vovrs  For  Only  $5.00 


Yes,  places  you've  never  even  heard  ofl  Nearly  400  DX  coumries 
gleaned  from  the  Awards  Lists  of  dozens  of  lARU  members— more 
countries  than  any  other  map  available  anywhere!  ARRL's  DXCC 
map  doesn't  even  come  close! 

73  Magazine  offers  reader.s  our  giant  DX  Map  of  the  World  for  the 
absurdly  low  price  of  only  $5,00  plus  $1  postage  &  handling. 

•rder  now.... 
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F/gt/re  5.  r/)/s  figuw  shows  f/re  mast/beam 
connector.  Table  gives  element  lengths. 


He  hooked  up  to  the  control 
room  and  camera  teod,  and  we 
got  to  see  alt  the  acltvity  behind 
the  scenes  (anchors  off  camera* 
weathefmao  standing  in  from 
of  chromakeyed  background, 
etc).  All  commercials  and  othef 
station  facility  IDs  were  edited  out. 
so  we  only  saw  legal  material  just 
like  anyone  would  see  from  a  re- 
mote camera.  It  was  really  neat, 
and  some  of  us  taped  the  event. 

It  is  important  that  all  ATV 
Groups  or  Cfutis  plan  some  son  of 
special  event  a  couple  times  per 
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year  just 
to  keep 

interest 

Aoril      ^^9^''^  ^'  Driven  etement  for  the  Skehtort-Slat  Dual  Beam 

^l^  antenna. 

16th  we 

had  our  3rd  annual  ATV  T*HUNT. 
Our  contest  is  a  video  TV  image 
signal  hunt  only,  with  no  RF  snif- 
fers allowed,  and  the  winner  rn 
each  year's  contest  aulomatically 
becomes  the  hidden  rabbit  in  the 
next  year's  event.  Those  who  live 
In  "dead"  or  inactive  ATV  areas 
with  amateurs  who  have  gear  sit- 
ting around  have  only  yourselves 


to  blame  for  snowy  pictures  on 
your  screens  night  after  night. 
With  Field  Day  approaching,  what 
better  way  to  promote  the  ATV  to 
other  hams  than  to  include  FSTV 
and  SSTV  in  the  club  station? 

In  addition,  building  an  ATV  re- 
mote transmitter  system  (not  nec- 
essarily a  repeater)  is  a  great  way 
to  boost  activity!  We  have  written 


dozens  of  articles  about  the  bene- 
fits and  pitfalls  of  these  systems  in 
the  past.  If  you  or  a  group  of  Ama- 
teurs is  seriously  interested  in 
building  up  such  a  system  or 
wants  to  find  out  how  to  build  an 
ATV  Repeater,  I  would  suggest 
that  spending  S10  and  obtain- 
Ralph  Wilson*s  newest  reprint 
booklet  #101.  ATV  Repeaters .  He 
also  has  another  new  booklet  out 
entitled  Microwave  Guide  by  Mike 
Veldman  WD0CTA  #112  (same 
price).  Ralph's  address  is  ESF 
Copy  Services,  4011  CJearview 
Drive  in  Cedar  Falls,  Iowa  50613. 

Finally,  USATVS  (Member  Ray 
Stevens  W2BY0  writes  that  he  is 
willing  to  buy  one  of  the  neat  little 
Mitsubishi  Visitel  Phonellne  SSTV 
Converters  if  others  will  and  get 
on  20  meters  to  exchange  the 
quick  5.5  second  BA/V  pictures. 
The  converters  were  mentioned  in 
the  February  and  March/April  is- 
sues of  SPEC-COM  and  the  Janu- 
ary 1988  New  Product  listing  in  73 
Magazine.  Contact  Ray  at  P.O. 
Box  235  in  Wellsville.  NY  14895. 

Wetl  that  is  about  it  this  month 
Ham-TV  fans!  I  hear  that  there  has 
been  a  drop  recently  in  the  num- 
ber of  votes  for  the  ATV  a>lumn  in 
73  on  the  Reader  Service  cards. 
Pleaset  let's  keep  this  unique  and 
important  momentum  going  for  a 
National  ATV  column  each  month 
in  731.  .  .WB0QCD 


ATV  in  Space 


: 


[  The  ioifawing  Is  a  summary  of 
Proposal  and  Issues  for  Ama- 
teur Television  on  Future  Space 
Missions  to  Allow  Worldwide 
Participation  by  Henry  Ruh 
KB$FO.  Forward  comments  to 
him  at  540  Oakton  Street,  Oes 
Ptaines.  iLBOOtB.] 

Objectives 

Amateur  television  on  future 
space  missions  should  foster  ir^ 
ternational  interest  and  partici* 
pation  well  beyond  the  six  thou- 
sand hams  who  now  snpy  this 
mode,  Reducing  the  technical 
requirements  and  equipment 
costs  for  ATV  participation 
would  signrficantly  increase  the 
pool  of  ATV  users.  Increased  in- 
iernationaj  participation  would 
promote  technical  advance- 
ment as  wefl  as  international 
goodwill  on  a  greater  scale  than 
possible  now. 

Current  Proposals 
Several  groups,  including  a 


Motorola-sponsored  ATV  club, 
have  proposed  methods  for 
operating  ATV  from  the  Space 
Shuttle  and  the  Space  Station. 
These  proposals  have  various 
advantages,  but  their  short* 
comings  should  be  addressed, 
as  well. 

In  particular,  the  Motorola 
proposal  concludes  that  439.25 
MHz  would  sarve  as  the  best 
frequency  of  operation.  A  full 
bandwidth  ATV  system  for 
Space  operation  would  require 
1500  watts  PEP  output  into  a  1 7 
dBi  gain  antenna.  This  power 
requirement  would  immediately 
limit  the  numtier  of  participants 
largely  due  to  amplifier  cost. 
Further ^  assuming  30%  trans- 
milter  efficiency,  1500W  PEP 
output  would  require  4500W 
4nput,  a  power  level  not  allowed 
by  current  FCC  regulations.  The 
proposed  439.25  MHz  frequen- 
cy would  also  be  subject  to  in- 
terference from  FM  repeaters, 
and  many  countries  with  only 


10  MHz  allocation  on  70cm 
(430-440  MHz)  would  not  be 
able  to  participate,  because 
the  signals  would  be  partially 
out  of  band-  The  only  choice 
for  international  space  ATV 
communications  thai  is  sub- 
ject to  the  feast  interference  is 
434  MHz.  The  Motorola  pro- 
posal does  not  address  ATV 
transmissions  on  higher  fre- 
quency bands  such  as  902  or 
1280  MHz. 

By  specifying  only  fully  bar>d- 
width  NTSG-format  video 
transmissions,  the  Motorola 
proposal  excludes  two  thirds  of 
the  potential  participants,  since 
most  other  countries  use 
PAL  and  SECAM  video  signals. 
These  systems  are  not  com- 
patible due  to  different  scan 
rates  and  color  subcarrier  fre- 
quencies. Monochrome  trans- 
missions would  allow  all  sys- 
tems to  receive  images  with 
unmodified  or  slightly  modified 
monitors. 


Narrowband  Techniques 

Considering  the  bandwidth 
limitations  imposed  by  many 
countries  on  70cm,  narrowband 
TV  (NBTV)  techniques  should 
be  corrsidered.  MBTV  would  re- 
quire only  2  to  2.5  MHz  band- 
width, which  is  suitable  for  full 
motion  black  and  white  pictures. 
Further.  NBTV  provides  an  im- 
proved noise  level,  diminishing 
effective  radiated  power  re- 
quirements by  3  to  6  dB. 

FM  modulation  of  the  video 
carrier  vrauld  permit  use  of  read- 
ily available  FM  transceivers  to 
recover  the  audio  information, 
Users  can  also  generate  their 
own  audio  subcarrier  locally 
with  a  low  power  oscillator  for 
whatever  frequency  is  required 
for  proper  reception.  This  sys- 
tem is  fully  compatible  between 
NBTV  and  full  bandwidth  sys- 
tems used  rnternatlonally, 
whereas  the  Motorola  proposal 
falls  considerably  short  of  the 
stated  objectives* 
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IINCLE  WAYNE'S  BOOKSHELF 


Aw  right f  a  *  ready!  NOW,  the  popular  electronics  and  amateur  radio 
books  you*ve  been  houHdiug  poor  old  Uncle  Wayne  for  are  here! 
Now  you  can  build  up  your  hamshack  library  with  these  soft-cover 
favorites. . , 


« The  paekei  mm  HaodDaok 

by  Jonathan  L.  Mayo  KR3T 
**. .  .an  excelkm  piece  o!  work.  WeH- 
worth  reading  for  both  the  experienced 
and  the  new  packeteer. ,  .the  dcfiniuve 
guide  to  amaieur  packet  operation/' 
— Gwyn  Reedy  W 1  BEL    Only  $14.95 


n 


Tic  tcfhner^s  Handbook  ol  Amaienr  Cadio— 3n(f  Efflflon 

by  Clay  taster 
Combines  theory  and  practice  in  an 
easy-to-undersiand  format,  and  pro- 
vides information  for  choosing  and  in- 
stalling radio  receivers  and  transmitters, 
antennas,  transmission  lines,  and  test 
equipment.  400  pages,  291  illustra- 
tions   $16,95 


AMATEUR 
RADIO 


1^    IS 


•  DX  Power: 
Eflccilvc  Techniques 

lor  Radio  Amaieurs 

hy  Eugene  B.  TilUm  K5RSG 

256  pages.  10  illuslraiions    $10.00 


."-ss.-i'-.sr-v..^-  »■■ 


•  Secrels  ol  nam  Radio  DXiag 

from  Dave  Ingram  H-tT\VJ 
(Hard  Cover  only)  176  pages,  102  illus- 
lraiions   $12.95 


« Trusiiincr  iBillig:  Katfio 
fiireciioi  mmq  Shnpiiriei 

by  Joseph  th  Moetl  K0OV 
and  Thomas  .S\  Curlee  WH6LZZ 
336  pagc-H.  248  illuslraiions    $17,95 


Tfte  Practical  nanaook  oi  HDaieor  saaio  fm  & 
fiepeaiers 

by  Biil  Pasternak  WA6lTFwiih  .Xfike  .If orris  WA6iLQ, 
Techn  ical  Advisor    532  pages ,  3  37  ill  ustrations    Ool  v  S 1 2 .  95 


•  Tie  Radio  Amaleor's  Microwave 
Communtcaiions  HandiHwk 

by  £}ave  Ingram  K4TWJ 

1 76  pages,  87  itlusirations    $18,95 


"  MICROWAVE 

COMMUMICATIOKS 
HANDBOOK 


DieiTAL  WmE 


by 

Jim  6niN,  iC9fl 


•  TIC  MgliaJ  Kivlce 

by  Jim  Grubbs  K9EI 
Your  guide  to  the  fascinating  worlds  of 
communication  that  have  just  opened  for 
thousands  of  amateur  radio  operators. 
Now  you  can  I^uti  about  everything 
from  Morse  code  to  the  latest  in  packet 
radio  technology.    S9 .95 


•  The  Commotfore  nams  Cimpailoi 

by  Jim  Grubbs  K9EI 

160  pages  of  useful  infonnation  on  se- 
lecting a  Commodore  computer  for  the 
ham  shack,  where  to  find  specialized 
programs,  the  Commodore-packet  con- 
nection, and  more!    $9*95 


•  Master  HandHooh  ol  lOOi  Circuits -Soiid-Siate  Edition 

by  Kendall  Webster  Sessions 

With  this  outstanding  reference  in  hand,  electronics  hobbyists  and 
professionals  will  never  have  to  search  for  schematics  again,  Com- 
pletely updated,  the  hook  is  thoroughly  indexed  and  all  1001  circuits 
are  clearly  Illustrated.  420  pages.  $19.95  soft  cover  or  $28,95  hard 
cover* 
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Uicic  Wayne's  Moksneii  irder  form 

n  The  Packet  Itidio  Handtxwk  ........... 514.95 

D  The  Bc^inrwr'ii  Hjindbook  tif  AfflUftyr  Radio $16  <*5  • 

n  DX  Power:  EJfeclive  Techniques  for  Radiu  Amaleurs  .....  ,  SiO.tIO  ' 

n  Secrets  of  Ham  Raditt  DXing  . .  - S12.^5  * 

D  The  Practical  Haridbook of  Amarcur  R^Jk"  FM  &  Repeaters  . .  %U.95  I 

D  TransmiiicJ'  Hunting:  Radio  Direct  ion  Finding  Sin^pUried S17.95  * 

Q  TTk'  RiKJm  Am;iicur'^  Mtcrpwjivc  CcNmrmnicaricifis  Handbook SIS. 95  i 

Q  TIte  Dtgii4l  Novice S^.  95  < 

D  TWCommtidorc  Ham'!^Cotnpttiiio«i SI*. 95  ' 

D  Ma&eerHiiJidbcwkof  IDDI  Circuit— SoUCov^  $19,95) 

HardCiiver  .,..-..  538  95  ' 

Add  SI. 00  for  postage  &  liancniFig  I 

Total  Enciofted    ,  * 
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Number  28  on  your  FeO'dback  earfj 


Aerial  view 


Arfiss  Thompson  W7XU 
7314  SW2Bth  Ave. 
Poniand  OR  97219 

INSTALLIMG  BEAM  ANTENNAS 

Fall  is  on  the  way,  and  the  an- 
tenna  raising  season  is  here. 
Evan  now  new  towers  are  poking 
their  heads  above  the  skyline, 
waiting  for  their  owners  to  adorn 
them  with  arrays  of  aluminum.  Un- 
fortunately, more  than  a  few  hams 
don't  know  how  to  move  their  new 
beam  (which  currently  occupies 
most  of  the  back  yard)  from 
ground  level  to  the  top  of  the  tow- 
er; This  month's  column  offers 
some  ideas  on  how  to  safely  in- 
stall even  large  HF  beams  atop 
lowers. 


Figure  1.  Raising  assembled  antenna  on  free- 
standing tower. 


Antenna  News 

the  tower.  Whoever  is  on  the  tow- 
er should  have  the  ultimate  say  in 
what  is  to  be  done,  since  they  are 
m  the  positron  of  greatest  hsk, 

If  the  reader  has  never  erected 
a  tower  nor  mounted  a  beam  atop 
one,  I  suggest  participating  in  an 
antenna  raising  parties  for  other 
hams.  Besides  providing  what  will 
probably  be  some  needed  mus- 
cle, it's  good  training. 

With  those  thoughts  in  mind,  it's 
time  for  the  antenna  raising. 

Going  Up 

Of  course,  using  a  "cherry  ptck- 
er"  is  the  way  to  fly,  but  few  hams 
have  such  resources.  What  are 
the  realistic  altemattves? 
Hams  who  own  a  free-standing 
or  crank-up  tower 
definitely  have  it  over 
those  with  a  guyed 
tower.  Those  with  the 
former  arrangement 
can  assemble  their 
antenna  on  the 
ground,  and  pull  it  in- 
to position  with  the 
aid  of  a  gin  pole  or 
pulley  temporarily 
mounted  at  the  top  of 
the  tower  (Figure  1). 
Attach  the  rope  to  the 
antenna's  center  of 
gravity,  which  should 
also  be  the  point 
where  the  boom  at- 
taches to  the  mast. 
Doing  so  will  mini- 
mize the  tendency  of 
the  antenna  to  tip  to 
one  end  or  the  other, 


Safety  and  Planning 

Since  some  readers  already 
have  a  tower  in  place,  I  assume 
they  have  a  quaJity  safety  belt  and 
are  aware  of  basic  safety  proce- 
dures related  to  climbing  towers.  I 
feel  compelled  to  remind  them, 
however,  of  the  need  to  be  alert  for 
power  lines  and  other  hazards 
that  are  a  potential  threat  to  not 
only  antenna  and  tower,  but  also 
to  life.  In  fact,  it's  a  good  idea  to 
have  one  person  whose  on  ly  job  is 
to  stand  at  the  side  of  the  opera- 
tion and  be  alert  for  accidents  that 
are  about  to  happen.  Also,  before 
ever  leaving  the  ground,  the 
climber  and  ground  crew  should 
have  a  firm  plan  in  mind.  In  order 
to  minimize  confusion,  only  the 
ground  crew  leader  should  be 
conversing  with  the  climber(s)  on 
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although  it  may  stili 
tend  to  rotate  verti- 
cally about  the  axis  of 
the  boom.  If  addition- 
al control  of  the  an- 
tenna proves  neces- 
sary (due  to  wind, 
perhaps),  lightweight 
lines  can  be  secured 
to  the  boom  as  shown 
in  Figure  2.  Be  sure 
that  those  ropes  can 
be  removed  once  the 
beam  is  in  place.  Al- 
so, make  sure  that 
the  rope  harness  for 
raising  the  antenna 
doesn't  interfere  with 
the  mounting  of  the 
boom  to  the  mast 
once  the  antenna  is 
in  place. 

Antenna  assem- 
blers with  smalt  backyards  may 
not  be  able  to  lay  out  the  fully  as- 
sembled antenna  on  the  ground 
prior  to  erection.  In  that  event, 
raise  the  antenna  in  sections  and 
complete  assembly  at  the  top  of 
the  tower.  This  process  is  shown 
in  Figures  2  and  3.  Figure  2  is 
similar  to  Figure  1 ,  except  that  in 


ELEMENTC 


MAST 


Figure  3,  Assembling  antenna  with  PVRC 
mount. 


Trouble  with  Guys 

Free-standing  towers  certainly 
are  convenient.  Unfortunately, 
they  are  also  considerably  more 
expensive  than  their  guyed  equiv- 
alents, so  it's  not  surprising  that 
many  hams  find  themselves  with 
guyed  towers.  Depending  on  the 
circumstances,  positioning  any 


''Before  ever  leaving  the  ground, 

the  climber  and  ground  crew 
should  have  a  firm  plan  In  mind. '' 


^m^mmmmmm^W/. 


Figure  2,    Raising  antenna  sections  to  be 
assembled  on  tower. 


Figure  2,  only  half  of  the  antenna 
is  being  hoisted  at  any  given 
time, 

If  lack  of  space  prevents 
ground-level  assembly  of  even 
half  of  the  antenna,  i  suggest 
using  the  method  shown  in  Figure 
3.  This  uses  the  Potomac  Valley 
Radio  Club  (PVRC) 
mount,  described  in 
OST  (March  1932, 
pp.  20^29)  and  in  re- 
cent editions  of  the 
ARRL  Handbook. 
Basically,  the  mount 
permits  the  boom  to 
rotate  360  degrees  in 
two  planes,  thereby 
allowing  the  boom  to 
be  brought  alongside 
the  tower  for  mount- 
ing the  elements.  Us- 
ing the  PVRC  mount, 
it's  possible  to  as- 
semble large  anten- 
nas on  the  tower 
even  if  obstacles  on 
the  ground  preclude 
assembly  of  more 
than  one  element  at  a 
time  there. 


sort  of  beam  atop  a  guyed  tower  is 
often  difficult,  particularly  when 
attempting  to  use  the  methods 
shown  In  Figures  1  and  2,  \  have 
used  the  latter  method  to  success- 
fully maneuver  a  large  tribander 
past  several  sets  of  guys  and  into 
position  at  the  top  of  a  70foot  tow- 
er. Jf  there  isn't  good  coordination 
among  the  workers  involved,  how- 
ever. It's  all  too  easy  to  bend  ele- 
ments or  otherwise  damage  the 
antenna. 

Temporary  repositioning  of  the 
obstructing  guy  wires  is  one  solu- 
tion to  this  problem ,  although  find- 
ing a  suitable  anchor  poi  nt  may  be 
difficult,  or  at  least  inconvenient. 
Offsetting  the  uppermost  guy  wire 
while  installing  the  antenna,  or  al- 
lowing it  to  go  slack  after  tempo- 
rarily attaching  an  additional  guy 
at  a  somewhat  lower  position  on 
the  tower  will,  however,  allow  the 
use  of  the  PVRC  mount  on  guyed 
lowers.  Following  that  route  per* 
mits  the  installation  even  on  large 
beams  on  guyed  towers  when 
ground  space  is  at  a  premium. 

Another  method  suitable  for 
use  on  guyed  towers  is  the  so- 


BACK-GUY 
CABLE 


PEeCENT  OF  TOWER  HEIGHT 


Figure  4.  Pflot<:atenary  back-guy  method  of  erecting  antennas. 


caired  pilot-catenary  back-guy 
(PCBG)  system,  shown  in  Figure 
4.  With  this  method.  The  antenna 
rides  iftto  position  while  being  sus- 
pended from  a  pufley  that  rides  on 
the  pifot  catenary  cabJe.  A  back 
guy  cable p  160  degrees  opposite 
the  pilot  catenary,  eases  stress  on 
the  lower  and  mast,  This  method 
requires  the  top  set  of  guys  to  be 
temporarily  dropped  to  avoid  en- 
tanglement with  the  beam  as  it  is 
being  raised  into  position.  The 
back  guy  and  catenary,  however. 
hold  the  tower  very  steady  durmg 
the  short  time  that  it  lakes  to  raise 
the  beam.  When  using  this  meth- 
od it  will  be  necessary  to  have  a 
clear  space  on  the  ground  large 
enough  for  the  fully  assembled 
antenna.  The  erector  will  also 
need  sufficient  room  to  anchor  the 
back  guy  and  pilot  catenary  ca- 
bles. Typically,  a  horizontal  dis- 
tance equal  to  150  to  200  percent 
of  the  tower  height  is  required.  Ad- 
ditional details  on  this  method  of 
installing  antennas  are  available 
in  Young*s  article  on  the  subject  rn 


TTie  ARf^L  AniBnna  Compendi- 
um, Vo\.  1,pp.  144-145. 

The  tram  system,  and  varia- 
tions thereof,  allows  a  beam  an* 
tenna  to  be  raised  on  a  guyed 
tower  without  requiring  even  tem- 
pofary  changes  in  the  guy  wires, 
The  basic  arrangement  is  shown 
in  Figure  5,  A  pipe  approximately 
ten  feet  long  is  secured  in  a  hori- 
zontal position  at  the  apex  of  the 
tower.  (One  can  use  two  by  fours 
or  other  lumber,  if  sufficiently 
stout,  in  ptaceof  the  pipe).  Parallel 
ropes  run  from  either  end  of  the 
pipe  (or  2x4)  to  temporary  an- 
chors at  ground  level.  The  ropes 
are  situated  so  that  they  lie  above 
the  highest  set  of  guys.  The  anten- 
na is  then  placed  on  the  ropes  and 
pulied  into  position  by  sliding  it 
along  the  ropes  to  the  top  of  the 
tower* 

The  ropes  upon  which  the  an- 
tenna rides  should  be  free  of  knots 
to  avoid  havmg  the  beam  snag- 
ging during  its  hde  upward.  Attach 
a  light  line  to  the  boom  for  better 
ground  crew  contfol  of  the  anien- 


GUIDE  ROPES 


na  as  it  is  being  pulled  up  the  rope 
track  Be  sure  this  fine  is  remov- 
able once  the  antenna  is  in  the  air* 
Alternatively,  erectors  can  add  a 
third  rope  or  cable  to  serve  as  a 
guide  line,  with  some  temporary 
connections  between  the  boom 
and  gyide  line  to  keep  the  beam 
aligned  with  the  track. 

Walking  up  Masts 

Attempting  to  ''walk  up"  masts 
and  hinged  towers  is  a  situation 
that  can  arise  at  any  time  of  the 
year  but  is  especially  likely  to  oc* 
cur  duhng  outings  such  as  Field 
Day  when  there's  a  big  need  for 
temporary  antenna  supports.  It  of- 
ten happens  that  one  member  of 
the  Field  Day  e»cpedition  volun- 
teers a  small  tribander  that  has 
been  sitting  in  his  garage,  and  two 


which  thai  force  is  applied.  The 
mast  weighs  (M)  lbs  and  is  (L)  feet 
long.  The  rotor  and  antenna  to- 
gether weigh  (W)  lbs,  lt*s  as- 
sumed that  the  mast  is  of  constant 
diameter  and  that  the  antenna  Is 
located  immediately  above  the 
rotor.  The  maximum  amount  of 
force  that  must  be  applied  to  raise 
this  combination  to  a  vertical  posi- 
tion occurs  when  the  mast  is  at  a 
45  degree  angle  from  the  ground. 
At  that  point  the  force  will  be  ap- 
proximately: 

F  =  L(M  ^  ^Wj-f^H 
Let's  work  through  an  example. 
Assume  the  mast  is  40  feet  long 
and  weighs  60  pounds.  The 
antenna  and  rotor  together  weigh 
40  pounds.  Jn  other  words*  L=40, 
M=60  and  W=40.  Let's  also  as- 
sume that  due  to  the  heights  and 


Figure  6.  Forces  associated  with  ' 'walking  up"  a  mast  or  towen 


Figure  5.  'Tram"  method  for  installing  beam  on  a  guyed  lower. 


other  partlctpanis  brmg  a  masf 
and  rotor.  Since  it*s  not  possible 
to  climb  the  mast,  even  if  it  is  wefi- 
guyed,  the  obvious  way  to  raise 
the  antenna  is  to  attach  it  and 
the  rotor  to  the  top  of  the  mast 
and  then  walk  the  assembly  into 
position. 

if  the  group  is  lucky,  or  better 
yet,  has  given  the  process  some 
thought,  this  may  work  well.  Un- 
fortunately, what  sometimes  hap- 
pens is  that  the  realities  of  physics 
overwhelm  the  capabifities  of  the 
Field  Day  party,  and  the  entire 
works  come  crashing  to  the 
ground. 

A  Brief  Example 

Figure  6  shows  the  forces  re  I  at* 
ed  to  walking  up  a  mast  or  hinged 
tower.  (F)  is  the  force  exerted  at 
right  angles  to  the  tower  in  an  ef- 
fort  to  raise  it  to  a  vertical  position. 
(H)  is  the  height  above  ground  at 


the  lengths  of  human  arms,  the 
builder  will  appiy  a  force  centered 
at  6  feet  above  ground;  i.e.,  H  =  6. 
As  the  mast  is  raised  from  the 
ground p  the  force  required  to  keep 
the  antenna  from  falling  continues 
to  increase  until  a  45  degree  angle 
is  reached,  at  which  point  it  will 
equal  (40)(60  +  80)/4(6)  -  233 
lbs.  As  mentioned  above,  that  wiH 
be  the  force  required  if  the  erector 
is  able  to  push  at  right  angles  to 
the  mast.  If  he  can't  push  at  exact- 
ly a  90  degree  angle,  the  required 
force  will  be  even  greater.  Thus  it 
becomes  apparent  why  one  or  two 
persons  trying  to  walk  up  even  a 
refatlvefy  lightweight  mast-anten- 
na combination  like  this  might  find 
themselves  in  trouble  Why  not  try 
a  little  number  crunching  before 
risking  crunching  the  yagi  by  try- 
ing to  walk  up  a  mast  or  hinged 
tower  before  knowing  the  forces 
Involved? 


73  Amateur  Radio  •  J u ly .  1 988    75 


Niifnb«f  29  on  your  Feedback  carcf 


New  products 

Compiled  by  Linda  Reneau 


PRODUCT  OF  THE  MONTH 

PX.  ELECTRONICS 

P.C.  Electronics  introduces  the  new  TX23 1  watt,  23cm  {1240- 
1300  MHz)  ATV  transmittejr,  which  enables  the  Novice  class  or 
higher  amateurs,  to  transmit  tlve  action  color  or  black  and  white 
composite  video  and  audio  from  cameras,  VGRs.  or  computers.  It 
comes  with  ono  crystal  on  simplex  1269.25  MHz  or  specified  ATV 
channels  in  the  ARRL  bandplan.  The  TX23-1  is  small  enough  tq 
carry  m  a  knapsack  for  portable  use.  A  switch  is  provided  to  select 
video  and  audio  input.  Two  independent  volume  controls  are  also 
included.  Power  requirement  Is  12  to  14  volt  DC  at  600  mA,  plus 
whatever  the  12  volt  camera  draws.  The  antenna  connector  is  a 
type  N,  and  a  BNC  outputs  to  ^e  receiving  downcon verier  from 
the  builtHn  RF  T/R  relay.  The  TX^S-I  transmitter  is  $299  deliv- 
ered UPS  surface  in  Ihe  contiguous  USA.  P.C.  Etectrvnic^,  2522 
Paxson  Lane,  Arcadia  CA9r006:8l8'447-4565  Or  circle  Reader 
Service  number  201, 


INCOMING  LINE  ^V 


Includes  uNiinirEO 

VOICE  SYNTHESIZED 
rifSSA^E   eENEAATOR 


gLJNE 


RE P€AT£D  TEL.  LINE  »2 
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ENGINEERING  CONSULTING 


New  from  Engineering  Cortsult- 
Ing  is  Iheir  telephone  repeater 
called  Connect-A-Cati.  It  includes 
voice  synthesizer  and  three 
modes.  Mode  1  is  cellular  (or  any 
telephone)  to  WATS  line.  Mode  2 
is  cellular  to  remote  call  forward, 
and  Mode  3  is  auto-dial  message 
calf  director.  The  Commodore  64, 
64C,  or  128  supplies  the  power. 
The  Connect-A-CaM  has  dual 


amplification  and  line  ring  de- 
tection^  and  remote  hang  up 
deteclion,  safety  timers,  and 
programmable  ring  counter- 
Model  CTW  sells  tor  $99.95. 
Model  C364W  includes  2-line 
telephone  Interface,  disk,  tele- 
phone cables,  and  optional  auto- 
boot  cartridge  for  $399.95.  Or 
circle  Reader  Sen/ice  number  219 
for  more  information. 


1  [ 
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Engineering  Consulting  also 
has  a  Model  PK-8,  a  44-pin 


cartridge  socket,  including  eight 
relay  controls,  two  analog  and 
alarm  inputs,  an  expansion  I/O, 
and  cartridge  slot  to  Ihe  CS64S 
for  $149,95  Engineering  Con- 
suiting,  583  Candtewood  St., 
Brea  CA  92821;  714^871-2009. 
Or  circle  Reader  Service  number 
220. 


KALGLO  ELECTRONICS 
CODING 

Kalglo  Elecironics  has  a  new 
version  of  their  6-  outlet  console 
surge  suppressor/noise  fiUer.  The 
Deluxe  Power  Console*Pius 
{DPC+)  combines  a  quick  re- 
sponse time  (1  pico-second),  131 
volt  clamping,  outlet  wiring  in- 
tegrity checker,  duaJ  filtered  and 
isolated  banks,  massive  energy 
handling  capacity,  and  a  fail-safe 
system  cutout.  Separate  status 
lights  provide  at-a-glance  monl- 
loring  of  both  the  protection  cir- 
cuits on  all  modes.  The  fail-safe 
feature  will  remove  the  system 
and  connected  equipment,  from 
the  AC  circuit  in  event  of  damage 
to  the  internal  protection  compo- 
nents, to  avoid  possible  damage 
from  a  second  surge.  A  step  up  in 
Kalgo's  SPIKE-SPIKER'"  technol* 
ogy  provides  additional  conve- 


nience and  protection.  Price  is 
SI 25,95.  KALGLO  ELECTHON- 
iCSCO..  ma.  Oept.  DPC-PLUS, 
$584  Ruch  Road.  East  Alton 
Township,  BetNehem  PA  18017- 
9359;  215-837-0700.  Or  circle 
Reader  Service  number  202. 


ACE 
COMMUNICATIONS 

AOR.  Ltd.  of  Tokyo,  of  which 
Ace  CommynJcations  is  a  sub- 
sidiary, has  a  new  AR800  hand- 
held receiver  with  600  MHz  and 
channel  scanning  capabilities. 
tl*s  small  enough  for  your  pocket, 
with  the  latest  in  Japanese  cir- 
cuitry. Its  frequency  coverage 
is  30-50  MHz.  118-136  MHz. 
140-174  MHz.  436-512  MHz,  and 
830-950  MHz,  with  access  to 
all  police  and  emergency  bands. 
The  AR800  comes  equipped  with 
LCD,  a  rechargeable  battery, 
and  charger,  for  the  price  of 
S299.  Circle  Reader  Service 
number  203. 


M.M.NEWMAN 
CORPORATION 

Heli-Tube*  available  from 
M,M,  Newman  Corporation,  is  a 
UV-resistanl  black  polyethylene 
cable  wrap  and  chafe  guard  for 
bundling  and  protecting  wires 
or  hoses.  This  expandable  wrap 
applies  like  tape  and  resists  abra- 
sion, acids,  alkalies,  and  solvents. 
Comes  in  six  sizes  from  %''  thick 
to  1*  thick  for  handling  bundles  up 
to  7*.  It  has  a  2000  psi  tensile 
strength  and  maintains  its  quali- 
ties in  extreme  temperatures.  He* 
li-Tube  is  priced  from  $.03  per 
foot,  depending  on  quantity.  M.M. 
Newman  Corporation,  Charfes  F. 
Loutrei,  Sales  Manager,  24  Ttoga 
Way,  PO  Box  615,  Marbtehead 
MA  01945;  617-631-7100.  Or 


circle  Reader  Service  number 
217. 
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COMMODORE  BUSINESS 
MACHINES,  INC, 

For  the  work- at- ho  me  market, 
Commodore  fntroduces  its  Com- 
modore Colt  PC-compatible  com- 
puter.  The  Commodore  Colt 
features  WordStar/Colt  word 


processing  software,  8088 
microprocessor  and  offers  4,77 
MHz  and  7,16  MHz  ctock  speeds, 
640K,  built-in  graphic  adapters 
(OGA,  MDA,  Hercules,  Plantron- 
ics  Color  Plus)i  video  and  mouse 
interfaces  and  parallel  and  serial 
ports.  These  features  eliminate 
the  need  to  add  costly  expansion 
cards  and  avoid  loss  of  valuable 
Internal  space.  With  Its  many  ex- 
pandable features  and  IBM-PC/ 
XT  compatabiiity.  the  Com- 
modore Colt  is  designed  for  ease 
of  use.  Suggested  retail  price  is 
$899,95,  COMMODORE  BUSI- 
NESS MACHINES.  /A/a,  1200 
Wilson  Dr.,  West  Chester  PA 
19380^  Call  tori  Cross,  at  Fleish- 
man-HHIard,  Inc.  213-629-4974  or 
Keith  Lindenburg  at  212-265- 
9150.  Or  circfe  Reader  Service 
number  205. 


A-TECH  ELECTRONICS 

A-Tech  announces  the  SIQ  Re- 
peater Controller.  It  provides  ba- 
sic repeater  functions,  Vofce  ID, 
programmable  Morse  code  ID, 
Autopatch,  Reverse  Autopatch, 
audio  mixing,  16  I/O  lines  which 
control  link  radio,  PL  tones,  re- 
fays,  and  a  complete  manual.  An 
optional  phone  patch  board  is 


also  available.  Touch  tone  com- 
mands are  used  to  control  the  fea- 
tures such  as  the  courtesy  tones, 
tail  squelch  length,  CW  ID,  and 
alarms.  The  SIQ  repeater  con- 
trolier  is  available  for  $349.95. 
With  phone  patch,  $449.95.  A- 
TECH  ELECTRONICS,  1033  Hol- 
lywood Way,  Burbank  CA  91505; 
818-845-9203,  Or  circle  Reader 
Service  number  206. 


FORESIGHT 
PRODUCTS,  INC, 

Duckbill  Antenna  Anchors  are 
available  from  Foresight.  The  An- 
chors have  a  holding  capacities  of 
300,  1100,  3000,  and  5000  lbs. 
The  Duckbill  is  driven  into  the 
ground  until  only  the  cable  loop 
remains  above  ground.  An  up- 
ward pull  on  the  cable  rotates  the 
anchor  into  a  perpendicular  load 
lock  position  and  compacts  the 
earth,  rather  than  loosening  it.  For 
further  information,  circle  the 
number  on  the  reader  service 
card  or  contact  FORESIGHT 


PRODUCTS,  INC,  10780  Irma 
Drive,  Unit  22,  Northglenn  CO 
80233,  Dick  Aliman;  303-76 U 
3822.  Reader  Service  number 
207. 


VERrTE 

Verite's  Veri/Protektor™  is  a 
high  current  power  protector  for 
multiple  equipment.  It  withstands 
150,000  amps  of  spikes,  surges^ 
and  transient  line  noise.  The  com- 
pany says  it  will  custom-design 
units  for  special  vottages  and  ap- 
plications, including  devices  with 
EMI,  RFI  and  noise  filtering,  and 
isolation  transformers  with  elec- 
trostatic shielding.  It  is  available  in 
single-phase  or  three-phase  con- 
figuration. The  Veri/Protektor  HC 
carries  a  1 0  year  repair-or-replace 
limited  warranty.  Prices  range 
from  $795  for  single  phase  to 
$1 ,299  for  three  phase.  VEBfTE, 


PO  Box  697,  Harbor  City  CA 
90710-0697.  Bill  Ormsby,  213- 
832-1100.  Or  circle  Reader  Ser- 
vice number  208, 


McGRAW-HlLL  BOOK  CO. 


Single-Sideband  Systems  & 
Circuits,  edited  by  wniiam  E. 
Sabin  &  Edgar  O.  Schoenike, 
combines  the  expertise  of  23  rec- 
ognized authorities  to  bring  the 
reader  up  to  date  on  design,  sys- 
tems, circuitry,  and  equipment  in 
radio  and  electronic  communica- 
tions technology.  Mr.  Sabin  is  a 
Design  Engineer  in  the  Advanced 
Technology  Department^  Coliins 
Division,  Rockwell  International. 
Mr.  Schoenike  is  SeniorTechnical 
Staff  Member  in  the  Advanced 
Technology  Department.  This 
594-page,  6"x  9''  reference  book 
contains  378  illustrations  and 
selis  for  $49,95.  For  more  informa- 
tion write  or  call  McGraw-Hill  Book 
Co.,  11  West  19th  Street,  New 
York  NY  1001 1 ;  21 2-337-5945/51 . 
Or  circle  Reader  Service  #215, 


ACE  COMMUNICATIONS 

Also  new  from  AOR  is  a  25-oz. 
mobiie  scanner,  model  AR160. 
The  receiver  covers  29-62  MHz^ 
136-174  MHz,  and  436-512  MHz. 
It  includes  a  fused  DC  power  ca- 
ble, telescopic  whip  antenna,  mo- 
bile mounting  bracket  with  hard- 
ware, and  an  AC  to  DC  converter 
for  indoor  use.  A  battery  retains 
the  memory  if  power  fails.  Also  in- 
cluded is  LED  display,  20-key  ac- 
cess to  the  microcomupter,  and 
high  receptivity  for  only  $1 89. 

Ace  Communicatfons  will  han- 
dle product  marketing  and  service 


through  their  Monitor  Division  lo- 
cated in  Indianapolis,  IN.  For 
more  information  contact  ACE 
COMMUNICATIONS,  Monitor  Di- 
vision,  10707 East  106th  St.,  Indi- 
anapolis IN  46256;  317-842-71 15. 
Or  circle  Reader  Service  ^204. 


COMMUNICATIONS 
SPECIALISTS,  INC. 

Communications  Specialists  in- 
troduces the  SS-32SMP,  a  pro- 
grammable CTCSS  encoder  for 
hand-held  radios  and  other  appli- 
cations with  size  restrictions.  Any 
32  tone  frequencies  between  0.01 
Hz  and  255  Hz  may  be  selected 
for  storage  into  a  32-bit  EEPROM 
memory.  The  SS-32SMP  may  al- 


so be  ordered  to  work  as  a  six- 
tone  encoder  at  no  extra  charge. 
Tone  frequencies  above  255  Hz 
may  be  ordered  for  a  slight 
charge.  The  SS-32SMP  features 
low  impedance,  low  distortion,  ad- 
justable sinewave  with  adequate 
audio  level  to  provide  deviation  for 
most  hand-helds.  It  operates  on 
6^15  V  DC  so  that  voltage  drop- 
ping resistors  should  never  be  re- 


quired. The  SS-32SMP  is  priced 
at  $27.95.  A  Chip  Component  Kit 
for  prototyping  Surface  Mount 
devices  such  as  the  SS-32SMP  is 
also  available.  Communications 
Specialists,  Inc.,  426  West  Taft 
Avenue,  Orange  CA  92665-4296. 
Michael  Bevertdge,  Office  Man- 
ager; 714-993-3021.  FAX  714- 
974-3420,  Or  Circle  Reader  Ser- 
vice number  21 2. 
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MICROWAVE 
COMPANY,  INC, 

Microwave  Filter  Company  in- 
troduces Its  6367  series  of  tunable 
notch  filters  for  30-900  MHz. 
These  filters  cover  an  approxi- 
mate 2;1  frequency  range  with  an 
adjustable  3  dB  bandwidth.  Turt- 
ing  range  for  model  6367-1  is  30- 
50  MHz,  for  model  6367-2  is  50- 
112  MHz,  for  model  6367-3  is 
88-216  MHz,  model  6367-4  is 
216-450  MHz,  and  for  model 
6367-6  is  450-900  MHz.  Minimum 
notch  depth  is  13  to  30  dB^  de- 
pending on  model.  Price  of  mod- 
els 1-3  is  $139.  Model  4  is  $179 
and  model  5  is  $169,  Specify  50O 
BNC  connectors  or  75Q  F  con- 
nectors. Or  circle  Reader  Service 
number  209  for  more  information. 
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AMERICAN  RELIANCE,  INC. 

ARt  announces  their  new  Logic 
Comparator,  the  AR-90LMC.  It 
features  two  modes  of  compari- 
son, normal  or  latch,  and  allows 


direct  viewing  of  logic 
states  in  the  built-in 
monitor  mode.  A  custom 
IC  makes  it  possible  to 
use  both  TTL  and  CMOS 
logic  in  a  smgle  model. 
The  unit  operates  at  20 
MHz  and  can  detect  a 
single  timing  error  as 
short  as  50  nanosec- 
onds. The  unit  also  tests 
ICs  of  up  to  28  pins  and 
includes  both  16-  and 
28-pin  test  clips,  an  in- 
terconnect cable,  carry- 
ing case,  and  operator's 
manual.  Priced  at  $379.  Afn&ricsn 
Reliance,  9241  E.  Valley  Blvd., 
Rosemead  CA  91770;  818  287- 
8400.  FAX  818-287-8855.  Or  cir- 
cle Reader  Service  number  218. 


MICROWAVE  FILTER 

COMPANY,  INC, 

Microwave  also  has  a  new 
bandpass  filter,  model  6209.  This 
bandpass  filter  protects  Ko-band 
digital  information  from  interfer- 
ence by  other  satellite  signals  at 
the  input  to  the  receiver.  Pass- 
band  is  43-97  MHz  and  loss  is  2 
dBmaxtmum.  Return  loss  is  14 dB 
minimum.  Lower  stopband  is  0- 
39  MHz  and  upper  stopband  is 
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105-450  MHz.  Rejection  for  both 
upper  and  lower  stopbands  is  30 
dB  minimum.  Impedance  is  750 
and  connectors  are  BNC.  The 
price  is  $225.  For  more  informa- 
tion contact  MfCROWAVE  FIL- 
TER COMPANY,  INC.,  6743  Kin- 
ne  St.,  East  Syracuse  NY  13057; 
800-443-1666  or  315-437-3953, 
Ext.  52.  For  the  Ku-band  Receiver 
Bartdpass  Filter,  ask  for  Jean 
Dickinson.  Or  circle  Reader  Ser- 
vice number  21 0^ 


INTERNATIONAL 
RADIO,  INC. 

The  IBI  Bank  Controller,  a  Ken- 
wood accessory,  is  available  ex- 
clusively through  International 
Radio.  It  allows  front  panel  memo- 
ry bank  control  on  the  TS-940S, 
eliminating  the  need  to  open  the 
hatch  to  change  the  memory 
bank.  The  IRi  Bank  Controller  Is  a 
direct^  plug^n  substitute  for  the 
Voice  Synthesizer.  Through  the 
"Voice"  button,  the  user  can  step 
through  all  four  memory  banks. 
Fully  assembled,  CMOS  circuitry , 
no  power  drain  to  memory  back- 


up celfs-  Price  Is  $24.95  ptus  $5 
for  shipping  and  handling.  Inter- 
national Radio,  inc.,  751  South 
Macedo  Blvd.,  Port  St^,  Lucie  FL 
34983;  407-879-6868.  Or  circle 
Reader  Service  number  213. 
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UNIVERSAL 
ELECTRONICS,  INC. 

Coax-SeaT''  a  rubber-based 


mastic  sealant  for  coax  fittings 
and  connections,  may  be  ob- 
tained from  Universal  Electronics. 
Coax-Seal  stays  flexible  for  eight 
years  in  extreme  conditions  and 
temperatures,  which  allows  fit* 
tings  to  be  disconnected  and 
resealed.  It  is  non-conductive, 
comes  in  a  variety  of  shapes 
and  sizes,  and  protects  connector 
fittings  from  moisture,  dust,  and 
corrosion.  A  roll  of  Coax-Seal  60'' 
long,  '/^^  thick,  and  V2"  wide  on 
peel-away  paper  backing  costs 
$2.49.  Other  sizes  available. 
Universal  Electronics,  Inc.,  4555 
Groves  Rd.,  Suite  13,  Columbus 
OH  43232;  614-866-4605.  Or 
circle  Reader  Service  number 
214, 


JENSEN  TOOLS,  INC. 

Jensen  Tools  offers  Lap-Top 
Computer  Cases  in  three  models 
to  accommodate  NEC^  Zenith* 
Toshiba,  Tandy,  and  other  popu- 
lar lap-top  computers.  These  soft- 
side  cases  are  made  of  Propex, 
Model  363B001  is  18'^x  13"x  4'' 
and  has  an  outside  organizer 
pocket  for  the  price  of  $109.  Mod- 
el 363B004  is  the  same  size,  but 
has  a  removable  multi-pocketed 
portfolio  that  snaps  inside  the 
case  cover  for  $129.  Model 
363B005  is  18'^x  13"x  5"  and  in- 
cludes an  attached  zipper  ciose 
pocket  for  a  computer  printer  as 
well  as  the  removable  portfolio  for 


$149.  For  a  free  catalog  of  com- 
puter cases  and  accessories  write 
or  call  Jensen  Tools,  Inc.,  7B15S- 
46th  St.,  Phoenix  AZ  85044. 
Karen  Richardson;  602-968-6241, 
Ext.  268,  or  602-968-6231.  Or  cir- 
cle Reader  Service  number  21 1 . 


PERIPHEX,  INC. 

Periphex  has  Yaesu  replace- 
ment battery  packs  for  the  FT- 
23R/33R/73R.  The  FNB*10,  7.2V 


600  mA  for  2.5W  output,  and  the 
FNB-12,  12  volt  500  mA  for  5  watt 
output,  are  both  in  stock.  Charge 
with  standard  Yaesu  wall  or  desk 
chargers.  Both  come  complete 
with  a  1-year  guarantee.  FNB-10 
is  $33.  the  FNB-12  is  $49  plus  $3 
shipping.  For  further  information 
on  these  or  other  battery  packs, 
contact  Periphex,  Inc.,  149 
Palmer  Road,  Southbury  CT 
06488;  800-634^8132  or  203-264- 
3985.  Or  circle  Reader  Service 
number  216. 


Facto  ry- 
jumper- 
ROM-less 


programming 


With    the    new    S-COM    5K    Repeater 

Controller,  you'll  be  able  to  configure  your 
repeater  rennotely  —  using  DTMF 
commands.  Only  the  5K  offers  this 
capability  for  just  $189,  wired  and  tested. 


Look  at  our  Mt^Lt  MAhK  . 
"ON  WINDOW"   Line 


VHF 

(140-175) 

•  Nohkite 

•  Easy  to  Mount 

•  Bugged 

•  Hadmk>f  Snaps 

On  and  Off 

•  Comfyetfttvefy  Pnced 


UHF 
(420-520) 

•  3db  gam 

•  NoHofe 

»  Easy  to  Mount 

•  Rugged 

•  Supenof 

Performance 

•  Radiator  Snaps 

On  and  Off 

•  CompetihvBfy  Pnced 


•Easy  to  interface 
•Polite  ID'er 

•  Nonvolatile  Memory 

•  Needs  only  55  mA/12  V 

•  Adjustable  Audio 
•CMOS  Microprocessor 


•DTMF  Muting 
•Contfot  Receiver  Pdrl 
•65  control  commands 
•Programmable  Command  Strings 
•Optional  Audio  Delay 
•Optional  Rack  Cabinet 


S-COM  Industries 

P.O.  Box  8921 

Fort  Collins.  CO  80525 

(303)  493-8316 


Cir^CLE  95  ON  nSAOEn  SERVICE  CAR0 


Cellular/Trunking 

(600-895  MHz) 

•  SdbGain 

•  Wo  Hole 

•  Easy  to  Mount 

•  Rugged  -  Goes  fhrougti  Car 
Wasf\  Wfthout  Removat 

•  Superior  Performarrce 

•  Bread  Bandwidth 

•  Smafi  Size 

•  Competftvefy  Priced 


1-:     -1 


COMWUNlCATfONS  ANTE»#IAS 


Schiller  Park  JL  60 1 76 
312^71-6690 


brings  imagination  and  innovation  to 

antennas ,  and  has  been 

since  7948  ff 


CmCLE  163  ON  I7EADER  S£ltVICE  CARP 


Easiest  Packet  Radio  Ever! 


tti 


DRSrs  PC^Packet  Adapter  plugs  right  into  your  IBM  ^>  PC/XT/ AT 

or  compatible.  One  port  connects  to  your  VHF  rig  and  gets  you 

on  the  air  in  minutes.  Our  one-page  Quick  Start  takes  you 

through  it  step  by  step.  Splitscreen  terminal  software 

(included)  runs  on  the  PC  and  turns  it  into  a 

dual-port  TNC  with  cross-band  digipeating.  The 

software  can  run  in  background,  letting  you 

continue  to  use  the  PC  for  other  work.  The 

accessory  HF*Modem  gets  you  on  low  band 

packet  at  the  lowest  cost  ever.  Ask  your 

dealer  for  more  info. 


A     A     A     A     A 


PC*  Packet 

HF*Modem 

AAA 


Amateur 
List 

$  1 39.95 
$  79.95 


Intro 
(to  7/1) 

$119.95 
$  59.95 


iK^ 


Packet  Radio 
without  a 
Packet  Radio  TNC 


Digital  Radio  Systems,  Inc. 

2065  Range  Rd.  A  Clearwater,  FL 


[800)  999-0204 
A  C8133  4B1-0204 


CIACLE  239  at4  READCR  &£HVIC£  CARD 


Number  30  on  your  Feedback  card 


Mike  Bryce  WB8VGE 
^25  Mayflower  NW 
Massillon  OH  44646 


DIY  CW  KEYER 

After  two  months  of  high-tech 
digrtal  communications,  it  seems 
ironic  that  this  month  we're  about 
to  buitd  3  CW  keyer.  But  what  the 
heU,  that's  what  we're  going 
to  do.  This  is  such  a  sEmpfe  con- 
structton  project  that  it  would 
be  unfair  to  even  consider  it  a 
^'weekender/*  Perhaps  a  rainy 
Sunday  afternoon  would  be  more 
realistic. 

The  entire  Keyer  is  so  simple 
that  construction  is  limited  to  two 
integrated  Circuits.  The  timing  and 
iogsc  are  suppHed  by  Integrated 
circuits  4027  and  4011  CMOS.  A 
printed  circuit  board  is  also  avaiV 
able,  as  is  a  complete  kit  of  all 
parts,  including  the  speed  pot  AH 
that  is  needed  is  a  cabinet  to  in- 
stall the  circuFt  board.  The  small 
siEe  of  the  PC  board  should  make 
installation  inside  a  small  ORP 
transceiver  painless.  Take  note, 
portable  QRP  ops:  An  extra  box 
will  no  longer  be  needed  when 
backpacking  with  HW-8  into  the 
woods. 

The  printed  circuit  board  is 
slightly  larger  than  the  9  volt  bat- 
tery that  operates  the  keyer.  Don't 
worry  about  spending  a  lot  of  mon* 
ey  on  batteries  either,  the  CMOS 
ICs  consume  such  small  amounts 
of  current  that  there  Is  no  need 


Low  Power  Operation 

for  a  power  switch.  A  9  volt  battery 
should  last  about  a  year  t>efore  it 
needs  to  be  replaced.  If  Installing 
thd  circuit  board  inside  a  radro, 
the  host  wtll  supply  the  operat- 
ing voUage.  A  battery  wiil  not  be 
needed , 

Basfc  Features 

"How  many  bytes  of  memory 
does  it  have?''  Whoa,  looks  like  I 
forgot  to  mentions  some  small  in- 
significant details.  Hummm,  in  a 
word,  none.  In  fact,  it  doesn't  even 
have  dot-dash  memory. 

"Well  how  about  iambic  key- 
ing?" Sorry.  Not  this  lime  around. 
All  this  keyer  does  Is  make  dots 
and  dashes,  except  for  the  proper 
3  10  1  timing  for  good-sounding 
CW.  Remember.  I  said  onty  two 
simple  ICs.  K-Mart  speciais,  not 
large  scale  integrated  circuits.  Oh 
yes,  I  almost  forgot,  there  is  no 
on-board  side-lone.  A  side-tone 
from  the  radio  will  have  to  be  used 
to  monitor  the  CW. 

Figure  one  is  the  part  place- 
ment for  the  keyer.  This  is  from  the 
componeni  side  of  the  pnnted  cir- 
cuit board.  For  those  that  want  to 
"roll  their  own/'  figure  two  Is  the 
foil  pattern  for  the  keyer.  Mike 
Michaets  W3TS  did  the  artwork 
from  the  original  schematic. 
Speaking  of  original  schematics,  I 
did  not  design  this  keyer,  but 
rather  it  comes  from  the  German 
publications  called  CQ-DL.  The 
keyer's  schematic  is  shown  in 
Figure  3. 


Easy  Assembly 

Construction  is  simple  and 
slratghtforward.  For  assembly,  a 
PC  board  is  available  or  pert- 
board  may  be  used.  Somehow.  I 
can't  imagine  why  anyone  would 
choose  to  buitd  the  keyer  without 
the  PC  board-  If  CMOS  chips  have 
never  been  used  in  a  construciion 
proiact  before,  some  simple  han- 
dling instructions  are  in  order; 
Because  of  the  high  input  imped- 
ance of  the  chips,  they  are  easily 
damaged  by  static  charges,  Be- 
fore handling  the  chips,  touch  a 
gounded  object  to  discharge  any 
static  electricity  from  the  body. 


dash  paddle  to  ground.  The  meter 
should  be  seen  defiecting.  Adjust 
the  speed  and  notice  a  change  on 
the  meter.  Connect  the  keyer  di- 
rectly to  the  radio  to  avoid  mess- 
ing with  a  VOM.  A  VOM  must  be 
connected  properly  before  the  op- 
erator can  tell  if  all  is  well.  Some 
VOMs  have  the  poJanty  reversed 
when  using  the  ohm  ranges.  Just 
be  sure  to  use  a  dummy  load  while 
testing. 

After  testing  the  results,  install 
the  circuit  board  into  a  suitable 
enclosure.  If  the  circuit  is  being 
installed  into  a  HW  radio,  double- 
sided  tape  will  hold  the  board  to  an 
inside  case  wall.  The  speed 


''This  is  such  a  simple 
construction  project  that  it 
would  be  unfair  to  even 
It  a  'weekender'. " 


Photo  A.  Not  much  target  than  the  9  volt  battery  that  op&raf&&  th&  circuit, 
the  QRPer  CMOS  keyer, 
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The  chips  must  also  be  inserted 
in  their  sockets  properly.  Pin  one 
may  have  a  dot  beside  it*  or  the 
chip  will  have  a  notch  on  one  end. 
This  Is  shown  in  the  part  layout.  If 
the  instructions  are  not  followed 
carefuUy,  the  chip  may  fail  or 
cause  the  keyer  to  die.  Some  of 
the  chips  will  have  to  have  the  pins 
straighten  out  before  they  can  be 
inserted  into  their  sockets.  I  place 
the  chips  along  the  edge  of  my 
work  table,  and  press  down  to 
straighten  one  side.  Turn  the  chip 
over  and  do  the  other  side.  Sock- 
ets are  not  necessary  for  this  pro- 
ject, but  it  sure  helps  out  when  it 
comes  to  troubleshooting.  If  sock- 
ets are  not  used,  then  soWer  the 
ICs  directly  to  the  board  using  a 
grounded  soldering  Iron,  Watch 
that  the  chips  do  not  get  too  hot? 

After  stuffing  the  printed  circuit 
l^oard.  check  over  the  work  for  er- 
rors. Then  once  everything  is  the 
way  it  should  be,  connect  a  9  volt 
battery  to  the  keyer.  Adjust  the 
speed  control  to  mid  range.  The 
output  of  the  keyer  is  an  open-col- 
lector  transistor.  There  shouldn*t 
be  any  trouble  keying  either  a  H W- 
9  or  HW-8.  Almost  all  of  the  newer 
solid  stale  radios  will  also  key 
property  without  modifications  to 
the  basic  circuit.  Grid  block  or 
cathode  keying  will  require  the 
use  of  an  interface  between  the 
keyer  and  the  radio. 

To  test  the  keyer,  just  connect 
up  a  VOM  (set  for  ohms)  to  the 
output  and  short  either  the  dot  or 


control  can  be  mounted  on  the 
rear  or  the  front  panel. 

Tmu  bles  hootf  ng 

Oh  No!  Trouble.  Well  there  is 
little  that  can  go  wrong.  Check 

over  the  wiring  once  again  and  the 
placement  of  the  components  on 
the  board.  If  all  looks  good,  look  at 
the  base  of  the  keying  transistor 
with  the  probe  of  the  VOM.  Close 
the  dot  paddle  (or  dash  paddJe) 
and  see  if  the  transistor  is  being 
turned  on.  If  it  Is.  then  there  might 
be  a  bump  2N2222A  or  a  wiring 
error  from  the  transistor  collector 
10  the  radio. 

If  the  base  Is  not  seen  going 
high,  then  look  at  the  clock  circuit. 
If  the  clock  is  not  running,  try  re- 
placing the  4011  IC.  Check  the 
clock  again  to  see  if  it  is  running. 
The  keyer  will  not  work  unless  the 
clock  is  running.  If  the  is  clock  run- 
ning, but  nothing  is  coming  out  of 
the  keyer,  swap  out  the  4027  chip. 
That  should  U%  things  up. 

Now  for  the  good  part:  I  have 
collected  together  all  the  parts  for 
this  project,  including  the  printed 
circuit  board  and  IC  sockets.  Only 
a  9V  battery  is  needed  to  finish  the 
project.  The  cost  of  the  kit,  witi  be 
$9  postpaid  in  the  USA.  I'll  throw 
In  a  copy  of  the  enlarged  parts 
layout  guide.  If  one  of  these  kits 
are  of  interest,  don't  delay!  Only 
25  are  being  made. 

The  printed  circuit  boards  in- 
cluded rn  the  kit  were  (urnished  by 
Tom  Berryhill  ABOO  from  his 
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Figure  2.  PC  hoard,  foHside,  (Not 
to  scale) 


of  satisfaction.  QRP 
has  put  the  fun  back 
into  the  hobby.  Not 
just  into  operating 
itself,  but  [n  tinker- 
ing, building,  per- 
fecting, and  even 
in  the  special  friend^ 
ships  between 
QRPers- 

Welt  that  is  about 
all  for  this  month. 
Next  month  we'll 
look  at  something 
that  everyone  has 
thought  about  at 
one  time  or  another: 


solar  power.  Coming  in  Septem- 
ber, the  antenna  issue  will  surely 
please  those  wire-stringers  out 
there. 

Sometime  later  on  this  year, 
I '  II  have  detai  Is  on  a  trophy  Til  give 
away,  the  Homebrew  DXCC 
award.  Keep  those  soldering  irons 
hot  and  watch  for  the  details, 


/s  your  library  incomplete? 
Mssmg  a  key  article  for  your  QRP 
project?  You  can  order  back 
Issues  ($3.95  each)  or  article 
reprints  ($3.00  for  the  first,  $1.50 
thereafter).  Send  your  request  to 
WGE  offices. 


Figure  1.  Parts  layout  from  the  top 
board^ 


company  DItek  Indiil^ms,  Inc. 
Tom  also  provided  the  boards 
for  the  Two-Fer  for  me.  and  those 
who  took  Mp  the  offer  to  purchase 
one  of  those  boards  know  first 
hand  the  qualrty  of  Tom's  work, 
Tom  IS  a  mover  and  shaker,  A 
welcome  addition  to  ham  radio. 

This  is  one  aspect  of  ham  radio 
that,  unfortunately  many  of  us 


miss  out  on.  Sure, 

side  of  the      working  BY4IY  with 

a  micfoprocessor 
controlled  Japanese 
made  SSB  trans- 
ceiver is  great,  but  some  hams  are 
missing  out  on  some  of  the  finest 
traditional  pleasures,  chatlenges, 
and  achievements  of  our  hobby, 
That's  building  one's  own  equip- 
ment. People  with  the  talent  like 
Tom  Berryhtll  make  ft  so  much 
easier  when  the  required  parts 
are  accessible.  Building  a  TS'940 
will  not  give  the  same  feeding 
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Figure  3.  Schematic  of  the  CMOS  keyer. 
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PERFORMANCE 
AND  VALUE 

WITHOUT  COMPROMISE 


KRP-5000 
REPEATER 


2  METERS-220440 


Word  is  spreading  fast- 

"Kothlng  matches  th«  KHP^SOOO 

for  total  performancfi  and  vatu«.  Not  GE,  not  tv«n  liotorola/' 


BF  performance  really  counts 
;4ti -lough  repeater  ^nvrron- 
nnents:  sxj  the  KRP^SOOO 
r^fjelver  gtvcs  you  ?  helical 

respnalors,  12-potes  qf  IF 

fUigfing.    and    a    pfgfcisfe 

Sghmitt  triggpr  squelch  with 

:  4^X0  mhi  Uc  t  ht  fes h o )  d  s w  ^ t e  h- 

5r¥§.  The  iransmmer  gives 

dean  TMGS  FET  power 


Enjoy  high  performance  opera- 
tion wEth  remote pfogf am m abil- 
ity, sequential  tone-paging, 
autopatch,  reverse  autopatch,    : 
200'number  autodial,  remote 
squelch  setting,  status  inputs. 
control  G.utputs,  and  field - 
prDgramrriable  Morse  messages 

Call  or  write  for  the  full 
performance  storv    ^  ^  and 
the  super  value  prlcei 

Micro  Control  Speclallies 

23  Elm  Park,  Gmveland.  M^A  01S34 

(508)372-3442 

TELEX:  #493225eKEND£C0M 

FAX:  i^^Oft:^T3T304 


KRP-5000  Repeater  shown 
wfth  PA-100  Amplifier 


Th«  first  choice  in 

Transmitters  -  Receivers 

Repeaters 

Repeater  Controflers 

Power  Amplifiers 
Voice  Mail  Systems 


MAM 


HAVE   YOU 


1 


HUGGED   YOUn 


®i 


® 


MAXCOM'^TODAY  ? 


Absolufety  no  tuning  with  a  MAXCOM  system. 
Simpfy  conn&ct ,    di^f  your  freQuency  and  talk... 

That's  it,  iust  TALK. 

OVER  SO 00  MAXCOM  STATIONS  WORLD  WIDE 
BOX  502,  FT.  LAUD.,  FL  33302      30B-Ba7*B  17a 

HAKCOM   1$    t   registered   tFiideairk  «nd   it  amed   by   KajtcDa  ElQCtionlc*,    Ini:, 


THe    BOTTOIVI    l-lNEi 


CIRCLE  295  OrV  READER  SERVICE  CARD 


®. 


"MAxcorvf^wonKS" 

CIRCU:  10 1 014  REAIJER  SERVICE  CARD 


ASSOCIATED  RADJO 

8012  CONSER     BOX  4327 
OVERLAND  PARK.  KANSAS  66204 

(EVERY  DAY  A  HAMFEST) 

BUY — SELL^ — TRADE 


VISA— MC 
AMEX—DISC. 


ALL  BRANDS  NEW  AND  RECONDITIONED 


WE'LL  BUY  YOUR  EXTRA  RIG 

STATIONS— ESTATES  ETC. 
Oaii    913/381-5900 

FAX  913/648-3020 

SEND  $2  FOR  CATALOG  AND  WHOLESALE  LIST 


QEP's  NOT  TOO  LATE  SALE 

Your  not  too  late,  copper  prices 
WILL  drive  up  the  price  of  coax 
even  more.  Better  buy  It  NQW* 


•  BELDEN  9913  low-loss 

500  ft  RoU  $200.00  or  42*/f t. 

•  BELDEN8214  (foam) 

500  ft  RoU  $16100  or  36<t/ft, 

•  BELDEN  8267  RG-213 

500  ft  RqO  $200,00  or  42t/ft. 


PL-^359 
UG-21D 
UG-21D 
UG-23D 
UG-B9A 
UG-57B 
UG-58A 
UG-83U 
UG-146 


AMPHEKOL  SPECIALS 

liver  (mica  filled)  $1,25 

N*  male  cable  end  2*75 

N^  {fitted  for  9913)  3,50 

N'  female  catile  end  3.95 

N'  Barrel  (Jack- jack)  4*50 

N'  Barrel  (plu^-plug)  5*20 

N'  Chassis  receptacle  3.50 

N*  Plue  to  UHF  Jack  S.OO 

N'  Jack  to  UHF  Plug  6.95 


Copper-clad  14  ga.  (7x22) 
7e  a  foot  (any  length) 

Identical  to  Bel den  80 OO 


VISA  &  MASTER  CARD  ACCEPTED 
SHIPPING  IS  ABQITIONAL 
Call  TOLL  FREE 

1-800-USA-9913 

in  NJ  201-887-6424 


110-4  Route  10 
East  Hanover 
N,J.  07936 

******  SAME  DAY 
TNX  JIM  N2GKW 


SHIPPING  •♦*'** 
a  BILL  KASQEP 


CIRCLE  30  ON!  READER  SERVICE  CARD 
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Ha  MS  ATS 


Number  32  on  your  fe&dback  card 


Andy  MacAIfister  WASZfB 
14714  Knightsway  Drive 
Houston  TX  77083 

URBAN  ANTENNA 
RESTRICTIONS 


Moving  to  a  new  location  pro- 
vides a  great  opportunity  to 
straighten  out  tiie  amateur  satel- 
lite antenna  system  and  put  every- 
thing together  the  Right  Way.  No 
more  old  coax,  failing  relays, 
noisy  rotators,  or  rusted  bolts.  Sig- 
nificaot  improvements,  more  effi- 
cient operation  and  a  clean  instal- 
lation always  wait  at  the  end  of  the 
rainbow. 

The  Hunt  Begins 

Ten  years  ago,  before  buying 
my  previous  home  on  the  far  out- 
skirts of  Houston.  I  checked  with 
the  town's  architectural  commit- 
tee about  antenna  restrictions. 
Their  answer  was  that  if  my  neigh- 
bors didn't  mind,  then  they  didn't 
either.  No  problem-  ft  was  a  new 
subdivision  and  I  didn't  have  any 
neighbors,  HF,  hamsat.  and  satel- 
lite TV  antennas  sprouted  a[l 
around  my  yard.  No  attic  anten- 
nas here,  just  aluminum  and 
stainless  up  In  the  clear  where  it 
belongs. 

Several  months  ago,  when  the 
house  hunt  in  Houston  began,  I 
naturally  requested  a  room  for  the 
radios  and  space  for  some  anten- 
nas. This  time,  I  needed  only  de- 
cent VHF  and  UHF  antennas  with 
a  typical  multi-band  vertical  to  fol- 
low the  AMSAT  nets. 

Having  a  ham  for  an  XYL 
(WB5RMA)  ensured  that  I  didn*t 
view  houses  with  power  lines  run- 
ning through  the  back,  unair- 
conditioned  "hobby  shacks"  or 
located  next  door  to  another  ham. 

The  radio  room  was  no  problem 
but  the  antennas  became  a  major 
concern.  Many  houses  were  un- 
suitable due  to  the  local  restric- 
tions and  covenants  enacted  by 
homeowners'  associations  and 
builders  worried  about  property 
values.  One  subdivision  refused  a 
very  smalf  outside  two  meter  and 
70cm  array,  even  when  the  pro- 
posal showed  that  the  antenna 
woutd  never  be  seen  from  the 
street.  Due  to  the  hobby,  ft  was 
impossible  to  buy  the  choice 
house. 

The  search  went  on.  Our  realtor 
discovered  that  antenna  restric- 
tions were  the  first  concern  with 


Amateur  Radio  Via  Satellite 


area,  school  district,  and  the  size 
and  shape  of  the  future  home  tak- 
ing a  back  seat.  Soon  there  was  a 
large  pile  of  deed  restrictions  on 
the  kitchen  table  dealing  with 
Houston's  west  side.  Fhends  and 
co-workers  provided  suggestions 
on  how  to  proceed  and  examples 
of  the  covenants  from  their  areas. 
Some  were  surprised  to  find  con- 
straints that  could  preclude  virtu- 
ally any  outside  structure ^  includ- 
ing even  a  smal^  TV  antenna,  I 
calted  the  ARRL 


Bules  and  More  Rules 

The  folks  at  Newington  had  a  lot 
of  experience  with  this  problem. 
They  were  even  to  cover  deed  re- 
strictions in  the  Washington  Mail- 
box column  in  the  April  issue  of 
QST.  They  offered  to  send  a  copy 
of  the  column  prior  to  publication 
and  gave  me  the  callsigns  of  two 
lawyer  hams  in  the  Houston  area 
available  to  discuss  legal  prob- 
lems with  local  restrictions.  ( 
gratefully  accepted  the  copy  offer 
and  proceeded  with  my  antenna 
problems  on  my  own. 

Considering  Houston  \s  in  the 
middle  of  a  housing  glut,  the  un- 
yietding  attitude  of  homeowners' 
associations,  whose  streets  were 
rampant  with  foreclosures,  aston- 
ished us.  Surpnsingly  few  subdivi- 
sions had  acceptable  schools,  a 
reasonable  commute,  and  the 
"ten-foot  rule."  This  last  guideline 
specifies  that  a  homeowner  can 
erect  any  antenna  as  tong  as  it  is 
behind  the  roof  ridgeline  and  does 
not  rise  more  than  ten  feet  above 
the  highest  point  on  the  house. 

After  some  discussion,  there 
were  four  possible  homes.  There 
was.  however,  a  catch— an  archi- 
tectural control  committee  had  to 
approve  all  construction,  includ- 
ing antennas.  I  prepared  a  six- 
page  proposal,  showing  top  and 
side  views  of  the  proposed  anten- 
nas, their  relative  position  and 
size  on  the  house,  and  photo- 
graphs comparing  these  anten- 
nas with  large  TV  antennas.  This 
package  went  to  the  president  of 
the  homeowner's  association. 

Success!  The  proposed  anten- 
nas were  just  a  bit  shorter  than  the 
largest  Radio  Shack  TV  antenna, 
appeared  symmetricat,  and  would 
mount  just  high  enough  to  clear 
any  surrounding  buildings  to  have 
a  clean  shot  to  the  horizon.  The 
Committee  sent  its  approval  in 


writing  just  before  the  closing 
date.  The  Purchase  and  Sales 
agreement  included  an  antenna 
approval  contingency. 

Homework  Pays 

i  was  happy  with  the  results,  but 
amateur  radio  and  future  satellite 
chasers  are  faced  with  a  signifi- 
cant probiem.  PR8-1  may  con- 
strict local  municipalities  and  cit- 
ies from  enacting  ordinances 
against  reasonable  amateur  radio 
antenna  installations,  but  it  does 
nothing  to  restrain  the  actions  of 
homeowners'  associations  and 
their  deed  restrictions.  Many 
hams  move  into  areas  expecting 
few,  if  any,  problems  with  anten- 
nas. Deed  restrictions  are  not 
even  discussed  until  protest  let* 
ters  arrive  from  the  local  organiza- 
tions after  the  first  antenna  has 
gone  up. 

Hams  who  intend  to  install  an- 
tennas should  check  local  deed 
restrictions  before  they  sign  an 
earnest  money  contract,  or  else 
make  the  contract  contingent 
upon  antenna  approval.  Be  pre- 
pared to  wait  for  that  approval.  Al- 
though the  homeowners'  associa- 
tion president  graciously  cut 
through  the  red  tape  and  informal- 
ly approved  our  request  in  three 
days,  it  took  five  weeks  for  it  to 
come  through  in  writing. 

Don't  expect  to  get  a  copy  of  the 
deed  restrictions  at  the  closing,  or 
from  a  real  estate  agent.  Amateur 
radio  operators  who  intend  to  pur- 
sue  their  hobby  should  secure  a 
complete  copy  of  any  restrictions 
or  covenants  for  their  future  home 
early  in  the  negotiations.  Watch 
the  amendments,  especially  re- 
cent ones  prohibiting  satellite 
television  dishes. 

In  the  course  of  writing  restric- 
tions regulating  sateflite  TV  Instal- 
lations, the  authors,  in  many  in- 
stances, add  clauses  tinat  directly 
affect  microwave  experimenta- 
tion. Of  the  nine  points  listed  In  the 
dish  guidelines  for  an  area  on  the 
far  west  side  of  Houston,  one,  in 
particular,  stands  out.  It  specifies 
that  only  normal  sateflite  TV  re- 
ception  shall  be  allowed.  It  goes 
on  to  state  that  no  transmitting 
device  of  any  type  will  be  permit- 
ted. It's  unlikely  that  anyone  In  the 
neighborhood  will  detect  a  ten 
watt  T2  GHz  signal  for  AMSAT- 
0SCAR'13  s  mode  L  uplink,  but 
it's  a  violation  nonetheless.  This 
role  is  typical  of  the  many  limita- 
tions that  have  been  added  to  lo- 
cal deed  restrictions. 

Mode  S  downlink  from  the  new 
satellite  may  not  be  a  problem. 
The  small  feedhorn  for  a  four-foot 


or  six-foot  dish  does  not  attract 
much  attention  if  it  is  painted  to 
conform  with  other  guideiines  that 
define  acceptable  dish  colors 
(usually  black,  when  specified). 
Even  with  careful  attention  to 
aesthetics,  don't  expect  to  mount 
any  dishes  more  than  a  few  feet 
above  ground.  Most  restrictions 
require  that  any  dish  not  be  visible 
to  public  view  and  not  extend 
higher  than  ten  feet  above  the 
grade  level  of  the  lot. 

Untii  the  FCC  addresses  the 
covenants,  conditions  and  restric- 
tions associated  with  private 
organizations,  hams  need  to  be 
careful  lt*s  one  thing  to  have  a 
wire  dipole  in  the  trees  for  casual 
HF  activity,  but  those  hams  who 
want  to  expand  to  serious  DX, 
VHF  or  UHF  operations  may  run 
up  against  the  wall  of  home* 
owners'  association  and  deed 
rest  net  ions. 

Updates 

The  hamsats  in  orbit  as  of  this 
writing  have  performed  very  well. 
AMSAT-OSCAR-10  was  made 
available  for  guarded  use  in  mid- 
May.  Activity  may  continue 
through  July  or  August  depending 
on  the  battery  condition.  Keep  the 
power  levels  down  and  adhere 
closely  to  the  schedules  an- 
nounced on  the  AMSAT  nets  and 
published  in  the  Amateur  Satellite 
Report. 

Fuji-OSCAR-1 2  has  operated 
satisfactorily  with  schedule  up- 
dates every  month,  while  RS-10/ 
1 1  has  been  running  mode  A-K  via 
the  RS-1 1  unit.  The  K  transponder 
using  15  meters  up  and  ten  down 
has  been  inactive  for  short  peri- 
ods, while  the  A  transponder  with 
its  two-meter  uplink  and  ten-meter 
downlink  has  been  on  continuous- 
ly. I  have  had  excellent  results  on 
many  passes  using  50  Watts  to  a 
Larsen  mag-mount  in  the  attic  on 
two  meters,  and  a  longwire 
around  the  eaves  of  the  house 
with  a  homebrew  MOSFET  pre- 
amplifier for  ten  meters. 

The  new  OSCAR,  A-0-13, 
known  previously  as  Phase  3C, 
may  already  be  in  orbit  by  the  time 
this  issue  goes  to  press.  Check 
the  nets  and  conversations  on  the 
ofder  satellites  for  information. 
Even  without  delays,  they  won*t 
allow  operation  until  all  systems 
on  board  A-O-13  are  checked  out, 
the  satellite  has  achieved  proper 
orbit,  and  spacecraft  orientation  is 
under  control.  This  process  re- 
quires a  month. 

Cheek  those  deed  restrictions 
and  get  ready  for  some  really 
exciting  satellite  chasing, 


73 A mateur Radio  *  July.  1 988    83 


Mumbersa  on  your  Feedback  card 


FECIAL  EVENTS 

Ham  Doings  Across  the  World 


BVRON  Ml 
JUNE  1 8 

The  Independent  Repealer  As- 
socialron  is  sponsoring  its  annual 
hamfesi  a!  the  National  Guard  Ar- 
moiy  from  8  AM  to  4  PM.  Free 
tables  (make  reservations)  for 
deaiers  and  sellers.  Door  prizes. 
Tatk-rn  on  147.1 6S/.7a5.  Write  or 
caM  The  fndepBndent  Repeater 
Associmton,  562  92nd  St,  S-£, 
Byron  Centef  Mi  49375;  61  $-455- 
3915. 

HARROGATE  ENGLAND 
JULY  2-4 

The  folks  who  brought  you 
GB75USA,  the  Oarley  Amateur 
Radio  Club  of  North  Yorkshire. 
v^ll  operate  GB4JUL  as  pan  of 
a  joint  US-UK  celebration  of  Amer- 
ican Independence  Day.  Oper- 
at»o  s  wHI  include  all  HF  and  VHF 
banus  through  23cm  and  possibly 
Phase  3C,  If  the  satellite  is  avail- 
able for  general  use.  OSL  via 
G0FWG  or  the  Dariey  Amateur 
Radio  Ciub,  MHS,  H arrogate,  N. 
Yorks. ,  England  HG3  2Bf: 

AHVAOA  CO 
JULY  2-3 

Tile  Colorado  Six  Meter  Invita- 
Wonal  Net  is  sponsoring  a  contest 
from  My  2  at  14002  to  July  3  at 
0300Z.  E^cchange  callsign,  first 
name,  grid  square,  SIN,,  if  any 
(S.I.N,  members,  3  points,  non- 
members.  2  points}  on  50  MHe, 
Score  obtained  by  fnuhiplying 
number  of  stales  worked  by  the 
number  of  points  logged.  First  and 
second  place  winners  receive  cer- 
tiftcates  Sen  :  logs  including  date 
and  time  of  QSOs  by  July  31  to 
N0AKh  ~>29  Fenron  St.,  Arvada 
CO  $0003  SASE appreciated. 

BRIOGEPORT  WV 
JULY  2-3 

The  West  Virginia  State  Ham- 
fest  and  ARRL  Convention  will  be 
3t  the  Jackson*s  Mill  State  4-H 
Gamp  near  Weston,  Admjssion. 
$4-  Taik-in  on  145,39/4.79,  For 
more  information,  contact  Hat 
Tate  N8FXH.  i21  Bast  Olive  St. 
Bridgeport  WV  26330. 

CHATHAIM  ONTARIO 
JULY  2-3 

The  Chatham  Kent  ARC  will  op- 
erate VE3CRC  on  the  above  dates 
from  the  1988  FESTIVAL  OF  NA- 
TIONS to  celebrate  the  variety  of 
ethnic  cultures  in  Chatham  and 


Canada.  Phone  frequencies: 
3.875,  7.240,  14,250,  21.360. 
28.340.  CW:  3.450.  3.725.  7.045, 
7.125,  14.030,  21.090.  21.125. 
FM:  147.720/147.120  VE3KCR. 
For  certificate  QSL,  contact 
VE3CRC,  Chatham  Kent  Amateur 
RadfO  Club,  inc.,  PO  Box  2$4, 
Chatham  Ontano  CANADA,  N7M 
5K4. 

DEFIANCE  OH 
JULY  2-3 

The  Defiance  county  ARC  will 
operate  K8V0N  from  1600Z- 
2200Z  from  Historic  Fort  Defiance 
in  celebration  of  the  Defiance 
Flowing  Rivers  Festival.  Suggest- 
ed frequencies  are  10-40  meter 
phone  and  CW  bands.  For  cer- 
tificate send  a  9xi2  SASE  to 
DCARC.  inc.,  Box  494.  Defiance 
OH  43512. 

HANNIBAL  MO 
JULY  2-3 

The  Hannibal  ARC,  Inc..  wilt  op- 
erate W0KEM  and  issue  it*s  annu- 
al special  events  certificate  cele- 
brating the  National  Tom  Sawyer 
Days.  Suggested  frequencies: 
7.240,  14.255,  21.340,  and  for 
Novices,  28.400.  Send  large 
SASE  and  personal  QSL  card  lo 
Hannibal  ARC,  Inc.,  W0KEM,  PO 
Box  1522,  Hannlbai  MO  63401- 
1522. 

WILKES-BARREPA 
JULY  3 

MURGAS  ARC  K3YTL  is  spon- 
soring its  9th  annual  Hamfest  and 
Computerfesl  with  an  Ice-A-Rama 
at  the  Coal  St,  Sports  Complex, 
VEC  exams,  large  outdoor  flea 
market  ($3  per  space),  indoor 
space  with  tables  available  via  ad- 
vance  reservation  ($7.50  per 
space.  $9  at  door  tf  stitl  available). 
Admission  S3.  Talk- in  on 
146.61—53.61—146.52.   Fof 

more  information,  contact  Jim 
Post  KA3A,  15  Monarch  Rd., 
Wifkes-Barre  FA  18702:  717-825- 
3940. 

THOMPSON  OH 
JULY  4 

KD8FJ  will  operate  its  4th  annu- 
al Heritage  of  Our  Country,  from 
Heritage  Hill  Camp  in  Thompson 
OH.  Operation  will  be  on  40  and 
80  meters,  lower  end  of  phone 
band,  and  on  1 0  meters.  28.450.  A 
large  certificate  is  available  for  an 
SASE  from  KD8FJ,  366  Cedar- 


brook  Drive,  Painesvtite  OH 
44077. 

STAUNTON  VA 
JULY  4-5 

The  Valley  ARA  will  operate 
N4ICT  with  the  StatJer  Brothers 
Happy  Birthday  USA  beginning 
July  4  at  1200Z  to  July  5  0030Z, 
Phone  frequencies:  3.855  MHz, 
7.280  MHz,  14,250  MHz.  and 
28.375  MHz.  Send  QSL.  contact 
number,  and  9x12  SASE  for  cer- 
tificate lo  Valley  ARA,  PO  Box 
666,  Staunton  VA  24401. 

TORHtNGTON  WY 
JULY  4-5 

High  Plains  ARC  will  operate 
KB7KU  at  Historic  Fori  Laramie 
from  OCMX^Z  July  4  until  OOOOZ  July 
5.  Phone  frequencies:  3.850, 
7.250. 14.250. 21.360  and  28.550. 
CW:  50  kHz  up  from  lower  band 
edge.  OSL  for  business  size 
SASE  to  KB7KU,  3642  Bighorn. 
Torrtngton  WY  82240. 

PEACE  GARDENS  ND/CANADA 
JULY  7^10 

Caiebrarion  of  the  25th  anniver- 
sary of  the  International  Hamfest 
will  be  hefd  in  the  Peace  Gardens 
on  the  Manitoba,  Canada  and 
North  Dakota,  USA  border  from 
9  AM  CST  to  9  PM  CST  July  7.  8, 

and  9,  and  from  9  AM  CST  to  noon 
on  July  10.  Frequencies  are 
1.900.  3.805.  7.230,  14.230. 
21.330,  and  28.330.  To  receive 
the  Peace  Garden  Award  send  a 
QSL  and  3  IRC  with  SASE  to 
VE4XN,  Dave  Syndal,  25  Queens 
Crescent,  Brandon,  Manitoba 
CANADA  R78  iGhlo  receive  a 
QSL  send  a  QSL  card  and  one 
IRC  with  SASE  to  KAmU  John 
Swanke,  PO  Box  304,  Lakota  ND 
58344. 

SABA  ISLAND 
JULY  7-14 

6  M  DX  Society  members  Mario 
Karcich  WB2CZB.  Jim  Holt 
N3AHI.  and  John  Laing  WtEXC, 
are  manning  an  expedition  to  Sa- 
ba Island.  Cailsign  PJ0M,  opera- 
tion on  all  bands.  80  through  6, 
SSB  and  CW.  Equipment:  an 
FT757.  two  TS680S  and  amps, 
wire  antennas  on  HF  and  3  &  5L 
beams  on  6.  Memt:^rs  will  explore 
S  M  multhhop  paths  to  the  UK, 
Europe,  and  Americas.  W82CZB. 
member  of  QRP  ARC  IntemaiiorK 
aL  will  actively  solicit  QRP  con- 
tacts. SASEs.  please  QSLing  Is 
via  Mario  K2MUB. 

5UMMERLANDBC 
JULY  8-10 

The  Okanagan  Ham-Farr  Soci- 


ety Is  sponsoring  its  annual  Ham 
Fair  at  lllahie  Beach  RV  Park  in 
Summerland  from  4  PM  Friday  to 
4  PM  Sunday.  Flea  market,  auc- 
tion, new  equipment,  surpluSi 
seminars,  packet,  repeaters.  Ad- 
mission, $5.  Talk-in  on  146.34/.94 
or  146.52.  Call  Gtenn  Borgens 
VB7GSB  at  604'492'5684  or 
VE7BEE  at  604-493- 11 22  or  write 
Okanagan  Ham  Fair,  Box  477, 
Penticton,  BC  CANADA  V2A  6KB 

ALTOONA  lA 
JULY  9 

The  Des  Moines  Radio  Amateur 
Association  is  sponsoring  Ham* 
test  '88  at  the  Adventureland  Inn 
in  Attoona,  Admission  is  $4  in  ad- 
vaf>ce.  S5  at  door.  Indoor  commer- 
cial exhibit  tables  are  $40  for  the 
first  table  and  $35  for  additional 
tables.  Indoor  flea  market  tables 
are  $5  each.  VEC  testing,  semi- 
nars, free  taJI-gater  flea  market. 
Talk-in  on  146.34/.94  and  4405/ 
445.5,  For  more  information,  write 
Hamfest  ^88.  PO  Box  88.  Des 
Moines  I A  50301  or  call  Jim 
Zeltmer  KA0VSL.  515*276-8949, 

BURLINGTON  ONTARIO 
JULY  9 

The  Burlington  ARC  invites  all 
hams  within  driving  distance  to 
the  14th  Annual  Ontario  Hamfest 
at  the  Buriington  Central  Arena 
from  8  AM  to  5  PM.  1 80  fieamarket 
tables,  computer/ham  exhibits* 
packet  forum,  and  the  usual  Su- 
perevent.  Talk-in  on  21/81  and  52 
direct,  $5  at  door,  $3.50  pre*regis- 
tration-  For  details,  write  Ontario 
Hamfest,  PO  Box  336,  Burlington 
ON  CANADA  L7R3Y7, 

OAK  CREEK  Wl 
JULY  9 

The  South  Milwaukee  Amateur 
Radio  Club  will  hold  its  annual 
Swapfest  as  usual  at  the  Ameri- 
can  Legion  Post  /?434.  9327  S. 
Shepard  Ave..  Oak  Creek  Wl 
53154.  Admission  $3.  prices,  ex* 
ams.  talk-in  on  146.560  MHz  FM 
Simplex.  For  details,  write  The 
South  Milwaukee  Amateur  Radio 
Ctub,  PO  Box  102,  S.  Milwaukee 
Wl  53172^102. 

INDIANAPOLIS  IN 
JULY  9*10 

The  18th  annual  State  ARRL 
Convention  and  Hamfest  will  be  at 
the  Marion  County  Fairgrounds, 
New  equipment  and  computer 
wholesale  dealers,  supplies, 
home-brew  components  and 
hardware,  flea  market*  technical 
forums  all  day  Saturday,  ARRL  fo- 
rums all  day  Sunday,  Awards  pre- 
sented. Gate  fee,  $5.  Children  un- 
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der  12  free.  For  [nformation  on 
inside  flea  market  space,  call  317- 
$56-4451.  For  information  on 
commercial  buiiding  space,  call 
317-745-6389. 

LAKE  CANTON  OK 
JULY  9-10 

Oklahoma  amateur  radio  oper- 
ators  wiil  conduct  annual  Field 
Day  exercises  at  the  Big  Bend  pic- 
nic shelter  The  Field  Day  is  held 
in  conjunction  with  the  annual 
lARU  '^RadEosport"  DX  Contest. 
Simulated  emergency  operations, 
QRP  contacts,  solar  power,  and 
camping.  Commemorative  certifi- 
cates for  contacts  with  event  sta- 
tions WD5HPU.  WA5LTM,  and 
others  from  Lake  Canton.  Phone 
frequencies:  40/20/15/12/10  me- 
ter bands,  and  6 and  2  meter  SS8. 
Tafk-in  frequencies:  146,52  sim- 
plex, and  the  Fairview  OK  re- 
peater, 144.85/145.45, 1-40  travel- 
ers should  use  the  Calumet  OK 
repeater,  146.01/146-61,  Send 
QSL  and  large  SASE  for  certifi- 
cate, or  for  more  information,  con- 
tact Tim  Mauidin  WA5LTM,  Lake 
Canton  Field  Day,  PO  Box  19097, 
Okfahoma  City  OK  73144;  405- 
682-2929, 

BELGRADE  LAKES  ME 
JULY9-11 

The  third  annua!  World  Emer- 
gency Communications  Confer- 
ence will  be  held  at  Woodland 
Camps,  Belgrade  Lakes  ME  on 
the  above  dates.  For  reservation 
information,  contact  Betty  Grant. 
lARN,  Belgrade  Lakes  ME  04918; 
207^95-225 1 

BATAVIA  NY 
JULY  1 0 

The  8th  annual  Batavia  Ham- 
fest,  sponsored  by  the  Genesee 
Radio  Amateurs,  wilJ  be  at  the 
Alexander  Firemen's  Grounds,  in- 
door commercial  exhibits,  spa- 
cious flea  market,  VEC  exams, 
breakfast  and  BBQ.  Ticket  $3 
before  July  1 ,  $4  at  the  gate.  Talk- 
in  on  144.71/145.31  and  146.52. 
For  more  information,  contact 
G.RAM.,  FOB  572,  Batavia  NY 
14021.  For  tickets,  write  Knuie 
Carlson  N2DRX,  26  Burke  Dr., 
Batavia  NY  14020. 

eOVYLING  GREEN  OH 
JULY  10 

The  Wood  County  ARC  is  spon- 
soring its  24th  Annual  Ham-A-Ra- 
ma  at  the  Wood  County  Fair- 
grounds, Free  admission.  Doors 
open  8  AM  to  4  PM.  Talk-in  on 
147.18/.78  and  146.52.  Tables  $7, 
trunk  sales  $3  per  vehicle  width. 
For  more  information,  contact  Jim 


Davis  NBDWR,  10990  Newton 
Rd„  Bowling  Green  OH  43402; 
419-352-3321. 

DOWNERS  GROVE  IL 

JULY  10 

The  DuPage  ARC  is  sponsoring 
a  Hamfest/Computer  Show  at  the 
American  Legion  Post  80  with  out- 
door flea  market  and  swappers 
row,  Indoor  tabfes  available,  deal- 
ers welcome.  VEC  exams  (bring 
copy  of  license).  Admission  $3  at 
gate,  $2  in  advance.  Talk-in: 
146.52,  145.250-600,  224.55, 
and  442.55.  For  tickets  or  tables, 
send  SASE  to  Hamfest  Chairman 
W9DUP,  PO  Box  71,  Cf&renoon 
Hilts  it  60514;  312^985-0527. 

DUBLIN,  IRELAND 
JULY  10 

The  Millennium  Birthday  of 
Dublin  will  be  celebrated  by  ama- 
teur radio  operators  from  the  heart 
of  Viking  Dublin  on  the  unique 
callsign  EI-1000.  The  Phoenix 
Park  will  host  the  city's  birthday 
celebrations.  A  special  QSL  card 
will  be  available  via  the  IRTS  bu- 
reau  or  upon  receipt  of  3  IRCs.  For 
further  information,  contact 
Stiane  Halpin,  D.MA.R.C  25 
Knocknashee,  Goatstown,  Dublin 
14  IRELAND. 

PITTSBURGH  PA 
JULY  10 

North  Hiils  Amateur  Radio  Club 
is  sponsoring  its  3rd  Annual  Ham- 
fest at  the  Northland  Public  Li- 
brary. Admission,  dealer,  and  flea 
market  space  are  all  free.  VEC  ex- 
ams, ARRL  table,  wheelchair  ac- 
cessible, Talk-In  on  147.09.  For 
Hamfest  information,  contact  Bob 
Ferrey,  Jr.  N3D0K,  9821  Presi- 
dential Dr.,  Allison  Park  PA 
15101: 412-367-2393.  For  VEC  in- 
formation, contact  John  Rosen- 
wald  NM3P,  400  Stevens  Dr., 
Pittsburgh  PA  15237;  412-931- 
2631, 

GLACIERWATERTON  MT 

JULY  15-17 

The  54th  annual  G facie r-Water- 
ton  International  Hamfest,  spon- 
sored by  the  Flathead  Valley  ARC 
wifl  be  at  Three  Forks  Camp- 
ground on  the  southern  edge  of 
Glacier  fslational  Park.  Activities 
include  2  meter  bunny  hunts, 
QCWA  meeting,  seminars,  con- 
tests, auction,  swap  tables,  dealer 
displays,  exams.  Talk-in  on 
146.10/.70  and  146.52,  For  fur- 
ther information,  contact  Flathead 
Valley  ARC,  PO  Box  2549, 
Kalispell  t^T  59901  or  Harold 
Schneider  W7BKM;  406-862- 
4962. 


PETOSKEY  Ml 
JULY  16 

The  Straits  Area  Amateur  Radio 
Ctub  will  have  its  13th  Annual 
Swap  Shop  at  the  4H  Building  on 
the  Fairgrounds.  Admission 
$2.50,  tables  $3.  door  prizes.  VCR 
raffle  tickets.  Talk-in  on  146  OS- 
es or  52,  For  more  information, 
call  Irene  at  818-539-8986,  or 
Cla  rkatei  6-582-6455. 

WAPAKONETA  OH 
JULY  16-17 

The  Reservoir  ARA  will  operate 
K8QYL  from  1300Z  to  2000Z  on 
the  16th  and  1600Z-2000Z  on 
the  17th  from  tlie  Neil  Armstrong 
Air  &  Space  Museum  to  com- 
memorate the  19th  anniversary  of 
Armstrong's  walk  on  the  moon. 
Operation  will  be  on  40  meters, 
phone,  CW,  RTTY,  and  Novice  10 
meter  phone.  John  Prendergast 
WB8PEW. 

FAIRBANKS  AK 
JULY  16-24 

Special  event  station  KL7KC 
wili  commemorate  during  Golden 
Days  the  discovery  of  gold  by  Fe- 
lix Pedro.  Operation 
on  CW  and  phone  in 
the  10, 15, 20,  and  40 
meter  bands.   For 
QSL  send  SASE  to 
KL7KC,    PO  Box 
81389,  Fairbanks  AK 
99708-1389, 


9  East  High  St.,  Flushing  OH 
43977;  614-968-3652.  For  tickets, 
contact  TSRAC,  Box  240,  RD  f; 
Adena  OH  43901;  614-546-3930. 

WASHINGTON  MO 
JULY  17 

The  Zero-Beaters  ARC  is  spon- 
soring their  26th  Annual  Hamfest 
at  the  Bernfe  H.  Hillermann  Park. 
Free  admission.  Flea  market 
parking  $2.  Talk-in  on  84/24  and 
52,  FCC  exams  {bring  license  and 
copy).  For  more  information,  call 
Al  Lanwermeyer  WB0QBS  at 314- 
239-2072. 

JHDIANAPOLIS  IN 
JULY  20-24 

Ail  amateurs  are  welcome  to 
participate  in  the  County  Hunters' 
20th  annual  convention  at  the 
Ramada  Inn.  The  Indianapolis 
Zoo  and  500  Motor  Speedway  will 
highlight  the  week.  The  Saturday 
banquet  will  begin  at  7  PM  with 
awards  and  major  prizes.  For  in- 
formation and  registration,  send 
an  SASE  to  Herb  Morgan 
WD9GBH,  735  East  50th  Street, 
Marion  IN  46953, 


AUGUSTA  N  J 
JULY  17 

The  Sussex  Coun- 
ty ARC  wilJ  sponsor 
SCARC  '88  at  the 
Fairgrounds  on 
Plains  Rd.  Registra- 
tion $3,  indoor  tables 
$7  each.  Tailgate 
space,  $5.  For  fur- 
ther information, 
contact  Don  Stickle 
K20X,  Weldon  Rd., 
RD  4,  Lake  Hopat- 
cong  NJ  07849. 

FLUSHING  OH 
JULY  17 

The  Triple  States 
Amateur  Radio  Club 
will  hold  its  10th  an- 
nual Wheeling  Ham- 
fest/Computer Fair  at 
Wheeling  Park.  Deal- 
ers welcome,  big  flea 
market,  family  activi- 
ties. Admission  $3 
in  advance,  $4  at 
door.  To  reserve 
space,  contact  Sandi 
Williams  KB8AAV, 


The  Most  Used 
Accessory  in 
Any  Station 


The  QSVer's  effortless,  tightrnng-fasl  frequency  selection 
cpens  up  your  rig  to  its  full  potential.  Whether  you're  con- 
testing, DXl^rg,  ragchewing,  or  mo bi ling — you' If  do  it  bet- 
ter, faster,  and  easier— and  have  nioce  fun— with  a  QSV^r 

Order  tne  *CW-QS>tr  for  tne  Kenwood  940.  440. 140,  71 1 
and ei  K  the  757 QSYer for  the FT757QX;  the 757-ri  QSVfer 

for  the  FT-757GXIJ;  the  767  QSVfer  for  the  FT-767GX.  [he 
747  QSWr  for  fhe  F=T747GX  ■  Or  (he  73S  QSlfef  for  the  IC  735 
(Kenwood  figs  must  hawe  the  appropriate  Keriwood  IC-IQ 
or  IF-10  interface  installed.) 

Sill!  0  nly  $39.50  pi  us  $2  5Q  S S  H  ( Visa/^^C  accepted)  from : 


Stone  Mountain  Engineering  Company 

Box  1573  «  Stone  Mountain.  GA  30Q86 

404-879-0241 


CIRCLE  347  ON  READER  SERVICE  CARD 


THE  EXPERFe  EDfiE 

The  ULTIMATE  CDfiip-yter  prrjgrani  JQt  slalitirt  Op^^Lilio'-'i! 


&ENFRAI 

MuHiple  wi'iidci-ws  with  radbd,  tcaftsmit  asxj  riiceivie  in  sepiaral^windaws-'^O  function 
keys  user  madJiiablg-Pap  up  msnus  tg  cptions-HE^-itttkit  HV-2000  ofjtJQn  aNows 
Tafkfng  rerminal  unit  and  voice  keyer! 

um 

260  Tunatilf  tnfttnorieg  fflr  Irequ^ncy  storage  f^iwJ  scrateii  pad  pp*f ali'on-EactJ 
memory  tuna&le  hk&  a  VFO  -Control  o(  up  to  &  sejpafat*  laiJi&s  (ieperidiftg  on  radio 
!y|]e-Vt£ual  tuning  Oin  Screen  wieh  display  n1  fnsquencies  and  nrodes.. 

TERM  III  HL 
?&  Hayid  access  mennory  tHjriers  forconteais.  QSOs.-A  built  in  memwy  Jteyer!- 
Write  10'  tile  and  trjin^miT  irom  fJlf^.-Eticti  paci^ei  connect  in  a  ^^(^aral?  i^md^w  - 
Meflus  to  mak«  opeation  easi&fi 

GDNTESime/DX 
Bujlt'in  loyying  pfOQfam  gets  rad<D  frttiueficy.  mode,  dafe-  and  tFrne  autamaticahv' 
Lock  a\  prc'sTJou^  OSO/Co^iest  data  ^-Mm.  -|.0£jginn  proqrgm  alio*&  prjiiting  of 
!Du£  m  jfiy  iorrnat  dEscred. 


Rlllln: 

KUMOI  Tiim<3.  TS'44(). 

fSiiO.  Ts.&aa.i^Tl-|, 

TSeri 

lui  hC-rei.it-Tbi. 

IL-J3S.  iC-JTBi.lC-aJ'iS 
IL-.4T[l.  |C-5^t  IG-7S1 
It- 3  n  .  HS-Jl  F I   KM^Fl 


TrniJPif  Dnitt: 

AEHPt;j]JP.l-i;HFWM  ■ 
HEArBFtH^'^? 
URmilCI  RAN  UC  J 

ntauu  TiNT-i 
uirmipniU:^  f 


lUMPLl  '^A.Mmi 
IBU  Pl'^ 


icHisielai: 

NFrllKl!  IIVv^'llll  , 


£J[P£m-TEtZ4S  LeatltenrDsd-Fkrl  Wprtlt.  Um  n\U—mi\  Ul-Un 


CJRCLE  249  ON  READER  SERVICE  CARD 
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Number  34  on  your  Feedback  card 


OOKING  WEST 


Bill  Pasternak  WA61TF 
28197  Bobm  Ave. 
SaugusCA  91350 

Ponderings  at  39,000  Ft. 

It's  jyst  before  midnight  EST 
and  most  of  the  passengers 
aboard  this  westbound  Boeing 
767  are  sleeping.  We  are  about 
two  hours  from  Los  Angeles,  and 
Tve  spent  most  of  my  time  since 
leaving  Dayton  musing  over  the 
events  of  the  past  three  days.  One 
highlight  was  the  surprise  appear- 
ance of  former  FCC  Special 
Services  Division  Chief  Raymond 
A,  Kowaiski, 

Ray  quit  his  job  wfth  the  FCC 
fast  December  to  join  a  Washing- 
Ion  law  firm.  During  his  lerm.  he 
was  involved  in  many  imponam 
rates  ioterpretattons  and  deci- 
sions, many  which  benefitted 
amateur  radio.  His  "going-away 
present/'  however,  did  the  ser- 
vice harm.  The  now  infamous 
'^Kowalski  Letter"  permitted 
the  establishment  of  muftiple 


repeater  coordination  entities 
serving  the  same  geographic  Bnd 
demographic  areas. 

This  letter  brought  him  to  Day* 
ton  and  the  third  annual  f^ational 
Repealer  Coordination  Confer- 
ence on  the  (asl  Saturday  of  April. 
Ray  felt  he  had  an  obligation  to  let 
those  who  coordinate  repeaters 
know  where  they  reafly  stood  in 
the  eyes  of  the  FCC,  and  now,  in 
the  private  sector,  he  was  free  to 
say  what  he  wished.  What  follows 
is  the  first  part  of  an  excerpted 
version  of  his  25  minute  talk  to 
over  a  hundred  people,  who 
represented  repeater  coordina- 
tors in  most  of  the  50  slates  and 
several  Canadian  provinces. 

What  Ray  Really  Thinks 

". .  .1  probably  won't  be  back 
10  the  Dayton  Hamveniion 
after  this  year,  but  I  couldn't 
walk  away  without  sharing  with 
you  what  fVe  learned  during 
my  term  with  the  Commission 
over  the  last  five  years.  These 


are  purely  personal  observations, 
" ,  , .  I  think  that  lawsuits  are 
completely  out  of  place  In  amateur 
radio.  I  would  hope  that  those  who 
may  be  involved  in  them. .  .would 
step  back  a  tittle  bit  and  see  if 
there  isn't  a  better  way  to  accom- 
plish what  they  are  after  in  ama- 
teur radio. .  .The  legal  fees  are 
horrendous,  and  1  pity  anyone 
having  to  pay  them.  However,  it's 
my  personal  vtew  that  lawsuits  are 
Ihe  logical  and  natural  result  of 
Ihe  position  the  FCC  placed  ham 
radio  in. 

" . . .  If  1  were  in  the  current  mar* 
ket  and  environment  in  amateur 
radio,  especially  in  repeater  coor- 
dination, I  would  be  doing  my 
damndest  to  push  the  FCC  to 
change  the  ground  rules  I" 

Double*Edged  Sword 

Ham  radioes  greatest 
strength— volunteerism—js  also 
its  greatest  weakness.  Many 
hams  have  come  forward  to  do 
onerous  and  thankless  pbs— 
such  as  repeater  coordination  and 
band  planning.  Unfortunately* 
these  actions  have  no  recourse 
in  law  Of  regulation,  for  they  are.  in 
essence,  ^gentlemen's  agree- 
ments." 


AR501 

BACK  TO  BASICS. . . 

But  far  more  advanced . . 


Mode!  AR501  Telegraph  Terminal 

$229.00 

(California  res.  add  $1374  lax.) 


Visa  and  MasterCard  orders 

are  welcomed.  Price  includes 

shipping  &  handling.  Purchase 

orders  accepted  from 

Government  agencies 


AR-501  covered  by  One  YearUmiled 

Warranty.  Extended  warranty  service 

available  at  the  following  rates: 

525.00  -  3  Years  $15.00  -  2  Years 

AR501  Is  a  compact  triple  nrKKJe  CW  tenminal  in  a  small  package  (4.5"  x 
6.25"x  2.25")  but  a  powerful  gear  to  practice  and  pfay  with.  As  a  CW 
decoder,  it  detects  morse  code  between  5  to  30  WPM.  For  practice?,  it 
activates  and  displays  the  code.  More?,  it  operates  as  an  electronic  keyer 
both  standard  and  iambic.  More  yet?.  How  about  a  print-out  function?  The 
AR501  does  just  that.  We  offer  a  stand  alone  thermal  printer  as  an  option. 


". .  .The  problem  is  that  ama- 
teur radio  is  starting  to  see  people 
exploiting  that.  The  autonomy  of 
amateur  radio  allows  the  few  self- 
serving  hams  to  impose  that  much 
more  on  the  honest  and  charitable 
majority. 

"Why  is  this  happening?  Apart 
from  the  nature  of  ham  radio,  as 
described  above,  this  Service,  tike 
many  others,  was  deregulated 
ftve-six  years  ago.  The  idea  was 
to  let  the  marketplace  regulate 
what  goes  on  in  radio  to  the  great- 
est extent  that  it  can  and  let  Ihe 
FCC  get  out  of  the  business  of 
regulating.  The  FCC  applied  that 
philosophy  across  the  board  in  all 
radio  services^  including  amateur 
radio. 

*'l  hope  that  some  of  you  will 
go  Ijack  and  reread  my  inten/iew 
in  CQ  Magazine  when  I  was  first 
appointed  to  the  Commissiort.  I 
said  there  that  deregulation 
wouldn't  work  in  amaieur  radio. 
There's  no  marketplace  force,  no 
competitive  engine  that  drives 
amateur  radio.  What  must  serve 
in  place  of  a  marketplace  for 
amateur  radio  is  regulation. 

''Most  people  shudder  at  the 
thought  of  more  regulatton— it's 
not  the  American  way  to  invite 
more  government  interference. 
But  this  is  exactly  what  amateur 
radio  needs— the  Service  has 
more  autonomy  than  it  can 
adequately  cope  with. 

"Amateur  radio  has  an  absurd 
licensing  situation  when  it  comes 
to  repeaters.  The  model  of  ama- 
teur radio  regulation  Is  based  on 
point-to-point  communications. 
Repeaters  ostensibly  merely 
extend  the  distance  between 
those  points.  They  are  akin^  how- 
ever, to  land  mobile  or  broadcast 
station  operations  because  of  the 
tremendous  range  that  repeaters 
have.  One  of  the  reasons  repeater 
coordination  presents  so  much 
trouble  is  that  it  doesn't  frt  the  reg- 
ulations that  generally  govern  am- 
ateur radio. 

"t  sat  in  on  a  repeater  coordina- 
tors' meeting  this  morning  and 
saw  thai  most  of  the  attendees 
had  immediate  issues  to  attend 
to  rn  their  local  clubs.  Hams 
must  make  every  effort,  however, 
to  step  back  and  look  at  the  big 
picture.  They  need  to  see  that 
there's  something  different  atK5Ut 
repeater  coordination  that 
requires  a  different  regulatory 
approach." 


tmmunications,  inc.  toll  free  1-800-523-6366 

22511  Aspan  SI  .  lake  Forest  CA  92630-6321  (714)  581-4900  •  Telex  29-7385  •  Fat  I7t4|  768-4410 
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Look  for  the  continuation  of 
Kowafski's  speech  in  next 
tnanth  's  Looking  West. 


Number  35  on  your  Feedback  card 


Chad  Harm  VP2ML 

POBox48Sl 

San! a  Rosa  CA  95402 

Islands  On  The  Air 

Loohrng  for  a  new  DX  challenge 
Ihis  summer?  Many  DXers  are 
finding  theGreal  Briiain-based  Is- 
lands On  The  Air  (IOTA)  program 
an  exciting  addition  to  their  quest 
for  DXCC  and  Worked  All  Zones. 

The  IOTA  program  involves 
working  and  confirming  stations 
located  on  more  than  400  islands 


Hams  Around  the  World 

hundreds  of  tslands  to  chase,  (he 
DXer  will  not  ain  out  of  potential 
IOTA  credits  for  many  years.  The 
other  primary  appeal  of  the  pro- 
gram is  that  almost  any  DXer  can 
be  DX,  by  operating  from  one  of 
many  IOTA  islands. 

Island  OXpeditioning  is  very 
popular  among  EuropeanOX- 
ers— so  popular  in  fact  that  the 
IOTA  administrators  have 
stopped  accepting  applications 
for  new  islands  in  Europe.  (The 
latest  IOTA  directory  lists  1 10  Eu- 


''Any  recognized  island, 

island  group,  or  subgroup,  as  listed 

in  the  National  Geographic  Society's 

World  Atlas  can  receive  an 

IOTA  designation/' 


and  island  groups  in  allcomers  of 
the  globe.  Like  OXCC*  the  initial 
award  level  is  for  TOO  islands,  with 
additional  awards  at  2, 3»  and  400 
levels.  The  IOTA  program  in- 
cludes 1 1  other  awards,  most  for 
working  75%  or  more  of  the  acti- 
vated islands  in  each  geographic 
region.  These  latter  awards  cover 
the  six  continents,  Antarcticat 
Arctic  islands,  the  West  Indies, 
and  the  British  Isles,  (\n  regions 
with  more  than  100  activated  is- 
lands, the  DXer  can  earn  the 
award  by  confirming  75  islands,) 
To  qualify  for  the  IOTA  World 
Diploma,  the  DXer  must  confirm 
50%  of  the  activated  islands  In 
each  of  the  seven  contmental 
areas. 

Geoff  Waits  founded  the  IOTA 
program  in  the  mid-1960s.  Since 
1985  the  Radio  Society  of  Great 
Briiain  (RSGBJ  has  adminrstered 
the  awards,  under  the  supervision 
of  Roger  Balister  G3KfV1A.  (Geoff 
Watts,  by  the  way,  is  a  British 
short  wave  listener  who  edited  the 
weekly  DX  News  Sheet  in  Eng- 
land for  many  years,  the  only  non- 
ham  member  of  the  DX  Hall  of 
Fame.) 

The  Appeal 

The  islands  On  The  Air  program 
appeals  to  DXers  for  two  main  rea- 
sons. First,  the  program  provides 
a  new  challenge  to  the  DXer  who 
fs  running  oul  of  countrres  to  work 
under  the  DXCC  program.  With 


mpean  Islands!)  DXers  can  get  to 

many  of  these  islands  by  automo 
bile,  commercial  transportalion, 
or  a  short  tioat  ride.  Since  many  of 
the  islands  don't  have  resident 
amateufs.  the  only  time  a  DXer 
can  make  contact  with  an  island  is 
via  an  island  DXpedition.  The 
summer  months  see  many  such 
mini-DXpeditions  by  hams  from 
almost  every  country  in  Europe. 

fwlost  such  trips  are  single  week- 
end affairs,  with  a  simple  trans- 
ceiver and  portable  antenna,  a  far 
cry  from  the  elaborate,  time* 
consuming,  and  expensiive  DXpe- 
dltions  to  rare  DXCC  locations, 
such  as  Howland  Island  or  King- 
man Reef.  The  ease  with  which  a 
DXer  can  activate  an  IOTA  island 
is  a  major  benefit  of  the  program. 

North  American  Islands 

What  counts  for  IOTA?  Any  rec- 
ognized i stand,  island  group,  or 
subgroup,  as  listed  in  the  National 
Geographic  Society's  Wohd  Alias 
can  receive  an  IOTA  designation. 
To  simplify  IOTA  hunting,  the 
IOTA  administrators  provide  an 
IOTA  Directory  that  lists  some  600 
possible  IOTA  credits.  In  North 
America,  the  directory  is  available 
for  US  $3  postpaid  from  The  DX 
Bulletin,  Box  50.  Fulton  CA 
95439. 

Among  the  IOTA  credits  on  the 
Atlantic  coast  of  the  United  States 
are:  Mount  Desert  Island  in  f^aine 
(NA-55),  Nantucket  (NA-4e), 


Block  Island  (NA^ai)  off  Rhode  Is- 
land, Long  Island  (NA-26),  the 
Chesapeake  Bay  (NA*83)  and 
Hattaras  (NA-67)  groups.  Sea  Is* 
land  (NA-S8)  and  Cedar  Key  (NA- 
76),  and  the  Florida  Keys  (NA-62). 
In  the  Gulf  of  Mexico,  there^s  Flori- 
da's Marco  IslarKJ  (NA-52),  Sani- 
bet  group  (NA'69),  Tampa  Bay 
peninsula  group  (NA'34),  Ship 
group  (NA-82),  and  Ghandeleur 
Island  (MA-??).  On  the  West  Coast 
IOTA,  credits  are  the  Channel  Is- 
lands (NA-66).  the  Farallons  (NA- 
??),  and  the  San  Juan  Archi- 
pelago (NA-&5).  IOTA  does  not 
asstgn  a  number  to  an  Island  until 
it  is  ''activated"  by  an  accredited 
operation. 

These  islands  show  the  wide 
range  of  avatlabfe  IOTA  credits. 
For  example,  a  IOTA  DXer  can 
drive  to  many  of  these  islands, 
such  as  the  Florida  Keys,  Marco 
Island,  Mt,  Desert  Island,  Long  Is- 
land, and  the  Hattaras  group.  Oth- 
ers are  a  short  ferry  ride  awayt 
Channel  Islands,  Nantucket, 
Block  Island,  and  the  San  Juans. 

On  the  other  hand,  some  of  the 
islands  within  a  few  miles  of  the 
US  coast  have  never  seen  IOTA 
activity,  They  fall  into  the  "inacti- 
vated" group.  These  200  or  so  is- 
lands that  will  count  for  IOTA, 
once  an  IOTA  DXet  operates  from 
thai  island.  The  SI.  George  group 
on  the  Flohda  panhandle  has  not 
been  on  the  air  for  IOTA,  despite 
regular  terry  service.  Other  poten- 
tial IOTA  credits  off  the  US  coast 
have  not  been  on  the  air  for  very 


Bay,  and  Akpatok  Island  in  the 
Afclic. 

Alaska  has  24  potential  IOTA 
creditSt  only  14  of  which  have 
been  on  the  air.  Anyone  for  a  DX- 
pedition  to  Walrus  Island  this 
summer?  One  Alaska  IOTA  credit 
of  particular  interest  Is  thePribilof 
group  (NA-2S).  The  Alaska  DX  As- 
sociation tried  for  years  to  get  the 
Pribilofs  added  to  the  DXCC  coun- 
try list,  without  success.  At  least 
the  Pribilofs  count  as  a  New  One 
for  IOTA. 

An  interesting  wrinkle  to  IOTA  is 
that  some  islands  that  count  sepa- 
rately for  DXCC  are  tumped  to- 
gether into  a  single  IOTA  credit. 
For  example,  the  Diomede  Is- 
lands in  the  Bering  Strait  count  as 
a  single  IOTA  entity  (no  number 
yet  assigned),  but  two  DXCC 
countries:  Alaska  KL7  and  Asiatic 
RSFSR  UAfl.  Similarly,  many  of 
the  Caribbean  DXCC  countries 
are  lumped  into  the  Windward 
Islands  (NA-25},  the  Leeward  Is- 
lands (NA-22},  and  the  Greater 
Antilles  (NA-1S}.  Thus  Montserrai 
VP2M.  AngyillaVP2E,  Antigua 
V2,  Dominica  J7,  Guadeloupe 
FG,  and  others  all  count  for 
NA*22,  despite  separate  DXCC 
status. 

To  get  started  in  the  IOTA  pro- 
gram, try  tuning  in  the  IOTA  net  on 
14260  kHz  at  1300Z  on  Satur- 
days. Most  IOTA  DXpeditions  try 
to  hit  this  spot,  and  many  IOTA 
regulars  will  be  pleased  to  provide 
information  for  the  new  island 
chaser,  DXers  can  find  details  on 


''An  interesting  wrinkle  to  IOTA  is  that 
some  islands  that  count  separately 
for  DXCC  are  lumped  together 
into  a  single  IOTA  credit 


ft 


good  reasons.  For  example,  the 
Marquesas  group  off  Key  West, 
and  the  Farallons  near  San  Fran- 
cisco are  wildlife  refuges.  Authori- 
ties are  reluctant  to  approve  DX- 
peditions  among  nesting  birds 
and  sea  life. 

A  more  adventuresome  DXpe- 
ditioner  can  find  many  more  IOTA 
islands  in  North  America.  Canada 
has  2S  activated  and  inactivated 
IOTA  credits.  The  more  common 
islands  include  Newfoundland 
(NA-27),  Cape  Breton  (NA-10), 
Prince  Edward  Island  {NA-29), 
and  Vancouver  Island  (NA-36), 
The  islands  that  have  not  yet  seen 
IOTA  activity  are  all  rather  inac- 
cessible: islands  in  the  Hudson 


ftlture  IOTA  DXpeditions  m  RS- 
GB's  DX  News  Sheet,  or  in  some 
of  the  weekly  stateside  DX  news- 
letters. Meanwhile,  look  through 
those  QSLs  for  possible  island 
confirmations,  and  set  up  a  check 
sheet  for  IOTA  credits  confirmed. 
Finally,  consider  an  island  DXpe- 
dition  this  summerf ,  .  .  de  VP2ML 
NA-22. 


{Don't  miss  the  1988  Norihw&st 
DX  Convention  July  22-24,  at  the 
Richmond  Inn,  Richmond,  British 
Columbia.  Registiaiion  is  US  $40 
to  the  sponsoring  British  Cofum- 
bia  DX  Club,  c/o  Ken  Thompson, 
Box  3048,  Blame  WA  98230  J 
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i:htx}$£  tht^  article  numbers  and  caII  with  a  credit  card  number 
Of  send  a  chech  or  money  order  lo:  CB  to  T^n.  73  Amateur 
Rodto  Maga^ne.  WGB  Ctnttr,  Pelerborongh  NH  03458  i6Q3- 
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Ml  Idst!  A  map  dedicated  to  the  radio  ^nrLaleur.  Annqunctng  the  Aztmtitti-Equfdlstafit  watt  map  from 
/m the  Great  Circle  Kap  Co. 

An  ^jmuth  map  provides  infortnation  abotit  heading  and  range  to  any  place  on  Earth.  No  longer  will 
yoki  have  lo  guess  at  which  way  to  aim  your  beam  anter\na  for  that  rare  DX. 

Each  map  is  specially  drawn  with  youf  station  at  the  exaa  center.  The  rest  of  the  world  is  spread  out 
around  yoy.  To  use  the  map,  simply  find  the  t^r^et  station  and  read  the  compass  heading  from  the  t>order 
of  the  map.  To  find  the  range,  count  the  number  of  rings  from  the  center.  Each  ring  is  spaced  1 000  miles 
apart.  Voila!  Vou  now  know  the  true  heading  and  range  to  the  target  station. 

The  maps  are  custom  drawn  with  computer  accuracy  for  your  location  and  are  personalized  with  your 
station's  call  sign  at  the  lower  right,  Each  map  measures  35"x23"',  is  brightly  colored ^  and  is  printed  on 
high  quality  poster  stock  making  it  suitable  for  framing. 

To  order,  send  $59  check  or  money  order  and  your  station's  call  sign  and  location  (If  you  live  in  a  large 
city,  state  which  side  of  town)  to:  /T         /T         rfll     JT 

^ftrcaT^ircU/WiipV^O. 

P,0.  Box  691401  •  San  Antorxio.  TX  78269 


tSEALCM 
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ORCLE  346  ON  READSJl  S^  V)CC  CARD 


Feedba ck 


In  our  continuing  effort  to  present  the  best  in 
amateur  radio  features  and  columns,  we've 
decided  lo  90  directly  to  the  source — you,  the 
reader.  Articles  and  columns  are  assigned 
feedback  nymbers,  which  appear  on  each 
articie/column  are  listed  here.  These  numbers 
correspond  to  those  on  the  feedback  card 
opposite  this  page.  On  the  card,  please  check 
the  box  which  honestly  represents  your  opinion 
of  each  article  or  column. 

Do  we  realiy  read  the  feedback  cards?  You 
bet!  Ttie  results  are  tabulated  each  month,  and 
Larry  {our  edrtor-in-chief)  lakes  a  good,  hard 
look  at  what  you  do  and  don*t  like.  To  show  our 
appreciation,  well  draw  one  feedback  card 
each  month  and  award  the  iucky  winner  a  free 
one-year  subscription  (or  extension)  to  73.  To 
save  some  money  on  stamps,  why  not  fill  out 
the  Product  Report  card  along  with  the  Feed* 
back  card  and  place  them  In  an  envelope? 
Toss  in  a  damning  or  praising  letter  to  the  edi- 
tor while  youVe  at  it.  You  can  also  enter  your 
QSL  in  our  QSL  of  the  Month  contest.  All  for  the 
low,  low  price  of  25  cents. 


Feedback#    Title 

1  Welcome,  Newcomers 

2  Never  Say  Die 

3  QRX 

4  Code  Test  Sure  Shot 

5  Review:  Yaesu  FT*747GX 

6  2  Tone  Encoder 

7  Novice  Band  Code  Nets 

8  Review:  GGTE  Morse  Tutor 

9  How  To  Improve  Code  Speed 

10  Direction  Finding  Loop 

1 1  Morse  Code  Motivation 
Techniques 

12  DTMF  Hornblower  Two 

1 3  Review:  Datong's  Great  AddOn 
Filters 

14  You  Will  Upgradet 

1 5  Review:  Gordon  West  Novice 
Course 

16  Review:  AR-4eOD  3V2  Digit  LCR 
Meter 

17  A  Pulsed  Bi- Phase 
Communications  System  (Part  2) 

18  How  Not  to  Run  a  Novice  Class 

19  Rip  Flop  l_alch  Circurts  {Part  2) 


Feedback*       Title 

20  Dealer  Difectory 

21  Problems  in  Learning  the  Code 

22  Security  Alert 

23  Care  and  Feeding  of  PBBS 
(Part  2) 

24  Weathersats 

25  Above  and  Beyond 

26  RTTYLoop 

27  ATV 

28  Aerial  View 

29  New  Products 

30  QRP 

31  rndex:7/88 

32  Hamsats 

33  Special  Events 

34  Looking  West 

35  DX 

36  Ad  Index 

37  73  International 

38  QTHDX 

39  Propagation 

40  Barter  N  Buy 
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20705  South  Western  Ave..  Suite  104   Torrance,  CA  90501-0(213)618-8616 


H^T? 


uPON 


The  NEW  Generation  of  T.T-&  T.  Hand  Held  Transceivers 
From  Alinco  Are  Just  Around  the  Corner! 

Introducing  The  DJ-100T  2  Meter  Hand  Held  Transceiver 

•  Tiny  =  1-3/16"  D  x  2-3/8"  W  x  6^5/8"  H 

•  Tough  =  6,5  Watts  (With  Optional  EBP-8NAZ  Nicd  Battery  Pack) 

•  Terrific  =  Features  and  Benefits 

•  LCD  with  Switchable  Backlighting 

•  10  Memories 

•  BNC  Antenna  Connection 

•  16  Button  DTMFPad 

•  Easily  Accessible  Dip  Switches  For  Encoding 
Sub  Audible  Tones 

•  Battery  Save  Draws  15ma  For  Extended 
Battery  Life 

•  .16uv  Sensitivity 

•  144.00  MHz  to  147.995  MHz 

•  CAP  and  MARS  Modifiable 

•  Standard  Battery.  EBP-9NAZ 
Has  DC/DC  Converter  Built  In 

•  Stores  Standard  Repeater  Offsets  In  Memory 

•  Full  Range  of  Accessories 

•  220  MHz  and  440  MHz  To  Follow  Shortly 


gjRCLE  e7  ON  READER  SERVICE  CARD 


mmm 


AMnco's  products  are  carried  by  these  fine  dealers 


AimAeur  Oomin.  ETC,  -  Stfi  Amofihs.  TX 


Aus&nAmdaur  HhIIo  Supply  -  AoMn.  TK 
Barry  eseawtci  -  Hn  Ycrt.  Hi 
Elufsitftf c!i  AfTLiiwuf  C«<nv  -  Wumtvimn,  SD 
Cotetfaiia  CDmrr  Qmmv  -  E)Qfiw.  CO 

Ofii^AVrara  AmAttiur  Suppfy  •  New  CietN.  D£ 
CWe'&OQiTifinjniqntkJfis  -  Rci^viiia,  GA 

BOri^nal  Slecirranicft'drfTwrtsviitla,,  TX 

EGE,  INC.  -  WOb^tt^igt.  VA 


f=frM  Q4^roniict  -  Ckre^nftkOr^  MC 
Royili  Badrnniict  -  CoOinsuilft,  It 
The  Ham  ^Mlon  -  Ew«mI*,  m 
T?«  Him  Hut  -  Amirfidi.  TX 
liatrj  fimdkt  -  Hkhlanf .  CT 
HWf  RkM  -  U»  AAgahs,  CA 
Hni^sch  S«Ih  Oo  -  Wl^unmW*^  NY 
HH  e«cli'«Mei  -  Mus^^egsn,  Ml 
HRO-AfiOtitKn,  CA 
HBO  -  AtlnntflH  ^A 

HFID  *  OaklAnd.  CA 
HRO  ^  Phbinlik,  AZ 
MRO  ^  San  DIago.  CA 
HRO  -  Vtei  Nuyt.  CA 


WSC-Smi-iJJ  Cisfii.  CA 

H!$C  ^  Sacf  amsnia,  CA 

HSC  -  S^jrKiyvile,  CA 

tntamgflomt  RAdki  Sysfwiw  -  Mlarrri.  FL 

Jim  ft  ElK^ontea  -  Cufvvr  Oly.  CA 

Keruioay  AOOCMbS  -  3«rt  AMonMl  TX 

Maiisan  Elie»cifiics  -  Hcftjfttofi.  TX 
iivT^and  flvM)  Csmor  -  tBinri,  MD 
P^mptiit  AiTi«t«ur  Bectf odltt  "  MefnpN^  TN 
ftrtfCftifl«ii  Rttdro  -  Wi-Ctemw*.  Ml 
M:tajtQn  QoniulHn^-l^fHivlan,  TX 
Missouri  ti$6\Q  t^n\m  -,  Kanpita  Cily^  MO 
fi&G  Eiftctron^ict '  ■Miami.  FL 
OnwiJ  EJ«c}ron«»  -  Lar #diQ.  TX 
QusiriBnl  Baetmfttcs  -  San  Jomt,  CA 
RF  &iiifpftaw  ^  UBTi^kt  tW 


Rfl t  Ekrctf  gnka  -  Hani sri i . 
Rtrto  Radio  Rffno.  Nv 
filMMMi*!!  A«sociat«£  -  Doriy,  f4H 

flosft  Omioutit^  Co.  -^  pTHtoff.  pO 

SMiPt*  Ctf  -  Mkmcopqfi*,  UM 
Tal<C«m  EticlrviH:  CofAnk  -  UltlslEin 
Tosui  Comrrt.  Cenet  -  HourionL  TX 
T^utt  T^M^rt .  ptaflov  TK 
VHF  CQmmuntc^<jn&  ^  Uarnvftown,  MY 
WitllAnis  BadEp- SaJi33s,  Colflu,  F4C       r  ^ 

CAMADA 
Caoodiftn  EINvUlbutor 

Hlfi^  332  5044 


Number  37  ort  your  Feedt^icJc  card 


INTERNATIONAL 


edited  by  Richard  Phenix 


Notes  From  FN42 

Last  month  we  noted  that  the 
tnternatlonal  League  of  Amateur 
Radio  Esperanttsts  has  a  mem- 
bership of  over  $50,  thai  tSofthe 
BO  nations  represented  at  a  world 
conference  last  year  had  repre* 
sentatives  in  the  tLARE,  and  that 
162  stations  in  22  nations  partici* 
pated  In  the  annual  international 
contest  in  Esperanto  (on  the  Hf 
bands,  third  weekend  in  Novem- 
ber), That  gives  you  four  months 
to  learn  the  language  before  this 
year's  contest,  and  here  is  how 
you  get  started- 

Send  a  business-size  SASB 
(use  IRCs  if  you  write  from  outside 
the  USJ  to  Esperanto  STL  195 
Partridge  Road,  Pitts  field,  MA 
01201,  U.S.A.  and  accept  a  10- 
free-lessons  offer!  You  get  one 
lesson  at  a  time,  sending  in  your 
work  on  each,  with  SASE  (or  SAE 
with  IRCs)  to  get  the  next  one.  You 
will  be  put  in  touch  with  (he  Es- 
peranto center  nearest  to  you. 
*Vankon,  "  (Thank  you)  say  you? 
*  We  dankindeV  (Don 't  mention  it: 
you  're  welcome  f) 

Esperanto  is  about  100  years 
old.  Each  of  its  26  letters  is  al- 
ways pronounced  the  same  way, 
words  are  spelled  as  they  sound, 
and  are  "grammar  coded/' 
Nouns  end  in  O.  adverbs  with  an 
E,  adjectives  with  A.  and  verbs 
with  AS  (present  tense),  IS  (past), 
OS  (future}.  ''The''  is  always  la, 
for  singular,  plural,  oiyiect,  subject 
(no  word  for  "a*' or  "an'' and  there 
is  no  masculine  or  femmine  for 
inanimate  objects,  as  in  many 
languages).  There  are  16  funda- 
mental rules  of  grammar,  with  NO 
exceptions. 

We  already  have  one  common 
language:  Morse  code.  What- 
great  communications  would  fake 
place  if  we  could  speak  to  each 
other  all  around  the  world!  Es- 
peranto, which  is  neutral  on  alt 
matters  of  politics,  economics. 
and  reiigion,  already  has  a  world- 
wide presence— an  estimated 
eight  million  read,  speak,  and 
write  it— and  an  extensive  litera- 
ture— prose,  poetry,  technical 
matters,  etc.  Easy  ffacila)  to  learn: 
not  difficult  (mslfacital 

We  are  indebted  to  Allan  C. 
Boschen,  a  former  Director  of  the 
Esperanto  League  for  North 
America,  for  the  above.  He  is  an 
elecincal  engineer  and  has  both 


taught  and  worked  in  his  profes- 
sion. He  is  a  Senior  Member  of  the 
IEEE. 

July  dates:  This  is  a  great 
month  for  Independence!  it  is  In- 
dependence Day  for  the  USA  on 
the  4th,  for  Venezuela  on  the  5th, 
Argentina  the  9th,  the  Bahamas 
on  the  10th,  Colombia  on  the  20th, 
Liberia  on  the  26th,  and  Peru  on 
the  28th.  Vivaf 

Canada  Day  is  on  the  1st:  6— 
National  Day,  Malawi  (17th  is 
National  Holiday,  Iraq,  and  for 
Belgium  on  the  21st):  14— Bastille 
Day,  France:  18—Lityeration  Day, 
Nicaragua  (National  Liberation 
Day.  Poland,  the  27th):  19— 
Martyas  Day,  Burma:  23— Revo- 
lution Anniversary,  Egypt  (Stst  for 
the  Congo):  24—AniversarfO  de 
Bolivar,  Latin  America:  and  Cuba 
celebrates  National  Rebellion  Day 
on  the  26th. 

Roundup 

Africa.  Wayne  had  a  newsy  fit- 
ter from  5Z4BH  (a  new  call)  in 
Nairobi,  in  which  9X5AA  and 
5M3ZO  are  mentioned^  along  with 
casual  references  to  Kigali,  Ethi- 
opia, Somalia,  Djibouti,  Tanzania, 
and  Dar  Es  Salaam.  ,  .,  Thrs 
column  would  welcome  items 
from  those  parts  of  the  world. 
Let's  hear  from  you. 

Brazil.  From  LABRE/Sao  Paulo 
Executive  Secretary  Joao  Iva  da 
Fonseca  Netto  (PY20T):  The 
YLPYS8  Awafd.  for  working  PY 
**YL"  stations  during  1968,  All 
bands,  CW  or  phone,  also  avail- 
able for  SWLs,  QSLs  not  required, 
oaly  GCR  log  mfo:  date,  call,  time, 
mode.  RS/T  band.  CW  contacts 
are  worth  1 1  points:  phone  con- 
tacts are  6  points;  68  points  are 
needed.  Send  application  with  tO 


\ 


YLPYiS 


'T*f  ifli^p' "  can? YIjl. 


* 

4 

i 


*■     K^  Ar(?  JiHuTiinicnttl  tla  ttfkJiMitM&kfti 


IRCs  lo  LABRE  DS/SP— YLPY86. 

PO  BoK  22,  Sao  Paulo  -  CEP 
OtOSl,  Brazil. 
British  West  Indies,  Roger 

Corbin  ZF1 RC  and  Bruce  E.  Miller 
ZF2KN  are  now,  respectively, 
president  and  secretary/treasur- 
er/QSL  Manager  for  the  Cayman 
Amateur  Radio  Society.  Address 
for  the  latter:  PO  Box  1029,  Grand 
Cayman  Island,  BWL  And  he 
reminds  us  that  the  12,  17,  and 
30  meter  bands  are  not  author- 
ized for  use  in  the  Cayman  Is- 
lands, and  160  operation  is  lim- 
ited in  power  to  75  W  for  class  A 
operators  and  20  W  for  class  B 
operators. 

France,  More  and  more  refer- 
ences to  packet.  "I  think  you 
would  be  interested  in  knowing 
that  French  packet  amateurs  are 
making  lots  of  QSOs.  and  plan 
to  set  up  nets,  as  in  California  ar>d 
elsewhere  stateside.  Contacts  be- 
tween Sweden,  Spam.  British 
Isles.  Germany.  Malta^  and  Sar- 
dinia are  common  [and]  even  be- 
hind the  Iron  Curtain.,  .Poland 
and  Yugoslavia."  So  wntes  SWL 
Jean  R.  Boucton  F11DPM.  [How 
about  writing  us  a  page  or  two  on 
"Packet  Radio  In  Prance/'  or 
some  such  title,  for  use  sometime 
in  this  column  ?—Ed.  J 


Photo  A.  John  F1 1DPM. 

World.  From  time  to  time  it  is 
good  to  remember  there  is  (and 
has  been,  for  123  years)  a  mem- 
bership organization,  now  163 
countries  strong  and  now  a  spe- 
cialized agency  within  the  United 
Nations,  called  the  International 
Telecommunications  Union  (ITU). 
Among  its  many  sut>^roups  is  the 
World  Plan  Committee — which 
met  m  Portugal  last  February  un- 
der  the  chairmanship  of  C.  R. 
Crump  (of  the  USA).  It  receives 
reports  from  countries  on  their  re- 
spective trends  in  planning  actr- 
vities,  developments,  and  data 
on  past,  present,  and  projected 
volumes  of  telecommunications 
traffic. 

Also  in  February,  in  association 


writh  the  Department  of  Telecom- 
munications  of  India,  the  ITU 
brought  together  over  100  repre- 
sentatives from  42  Asian  and 
Pacific  countnes  to  pfan  a  Region- 
al Development  Conference,  The 
conference  focus:  the  implica- 
tions of  the  prediction  that  "by 
the  early  part  of  the  next  cen- 
tury, virtually  the  whole  of  man- 
kind should  be  brought  within 
easy  reach  of  a  telephone  and, 
in  due  course,  the  other  services 
that  telecommunications  can 
provide."  [Meaning  us,  among 
others. ) 

In  May  there  was  the  Americas 
Telecom  exhibition  and  forum  in 
Rio  de  Janeiro  and  a  policy  sym- 
posium on  development  strate- 
gies for  Latin  America.  May  17 
annually  is  World  Tetecommuni- 
c  at  tons  Day,  and  this  year's  sub- 
ject was  "the  transfer  of  techno- 
logical know-how  in  the  age  of 
electronics.'^  Its  purpose  was  to 
focus  anention  on  the  roles  of 
modern  telecommunications  in 
the  economic  and  social  develop- 
ment of  nations. 

Between  late  August  and  early 
October  this  year  there  will  be  a 
World  Administrative  Radio  Cor>- 
ference  in  Geneva  on  the  use  of 
geostationary-satellite  orbit  and 
on  the  planning  of  space  ser- 
vices utilizing  it.  In  October  of 
1989,  Geneva  hosts  the  World 
Electronic  Media  Exhibition  and 
Symposium. 

Heady  stuff  that  affects  hams 
woridwide,  eventually.  If  you  are 
interested  in  more  details,  write 
the  ITU.  Place  des  Nations.  CH- 
1211  Geneva  20,  Switzerland. 
You  may  request  that  information 
come  to  you  in  English,  French, 
or  Spanish. 


AUSTRALIA 

J,  E.  Joyce  VK3YJ 
44  Wren  Street 
Aitona3Q1B 

Victoria 
Australia 

yim  headed  this  latest  report  on 
EXP088,  "APOLOGY."  He  owes 
us  none .  ,  Jt  was  an  army  of  Mar- 
phys  (Murphies?)  who  do.  Mix  to- 
gether bureaucracies  (which  ev- 
ery nation  has)  and  our  magazine 
lead  time  and  you  come  up  with 
Jim's  report  in  the  April  issue.  It 
was  overtaken  by  Murphy  events 
in  late  March  in  Australia,  far  too 
complicated  to  describe,  but  be- 
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NATIONAL  CAPITAL  CERTIFICATE  RULES 

All  amaieufs  and  SWLs  worldwide  are  eligrbfe.  Contacts  (SWL 
fepOJis)  vatid  from  1301  UTC  December  3t,  1937  to  1300  UTC 
December  31, 1988, 

POINT  REQUIREMENTS 


Category 
t.HF 

(Under  30  MHz) 
2.  HF 

3.VHF4" 

4.  VHF+ 


Section  Points  Required 

VK  Call  Areas  50  Points 

(not  VK9/VK(&)  fincL  VI88ACT) 

NorhVK  Call  Areas   20  Points 
(incL  VK9A/KiJ         (Incl ,  VreSACT) 
VK  Call  Areas  50  Points 

(Above  30  MHz)        (not  VK9A/K0) 
Non-VK  Gail  Areas   8  Points 
(incl.VK9/VK0) 
Each  application  in  Categories  1.  2.  and  3  must  include  at  least 
one  of  the  Australian  Visa  special  event  callsigns.  Those  (or  HF  must 
include  a  contact  with  V188ACT* 

HF  contact  with  any  Ayslrafian  calfstgn  -  1  point;  with  any  V188 
special  event  callsign  =  5  points. 

VHF  contacts  between  stations  up  to30km.  =  1  point;  and  over  30 
km.  =  4  points.  Coniact  with  any  Australian  V138  special  event 
callsign  counts  for  10  points,  i.e,t  VI88ACTor  any  other  VI88  preftx, 
For  VK  operators  only:  Except  for  the  VI88  special  event  callsign, 
all  contacts  must  be  outside  area  operated  from. 

Any  Vld8  special  event  callsign  may  be  claimed  only  once  per 
band  per  mode,  (E.g.,  VI88ACT  on  20m  SSB  and  20  CW  ^  two 
contacts — 10  poinis.  because  of  different  modes.) 
QSLcard  confirmation  o1  contacts  claimed  not  required. 
Any  band  or  mode  vtrithin  the  terms  of  the  applicant's  license  is 
accepted;  endorsement  requests  will  be  considered.  E.g..  if  all 
points  claimed  are  for  contacts  on  a  single  band  or  mode,  an  en- 
dorsement ttf  the  Certificate  would  be  possible. 

Conlacis  made  by  any  terrestrial  voice  repeater  method  are  not 
vaftd.  Packet  radio  contacts  using  digipeater(s)  are  valid. 

Sepd  Aus,$4.00  or  7  IPCs  with  your  application:  send  logs  or  log 
extracts  for  each  contact  claimed,  with  callsign,  date,  UTC  tcme. 
mode,  band,  signal  reports  exchanged,  to  the  VI88ACT  Awards 
Manager,  GPO  Box  600.  Canberra,  A.CT.  2601.  Australia.  NOTE: 
Ctaims  most  be  certified  as  a  true  and  correct  record  by  al  least  one 
licensed  amateur  other  than  the  applicant.  (This  requirement  may  be 
waived  for  applicants  in  remote  areas— send  an  explanation  if  you 
wish  to  claim  a  waiver.) 


yond  the  controt  of  the  WfAQ 
EXF06S  Committee,  and  atso- 
iutefy  rumous  to  their  ptans.  And 
untii  now  we  could  cover  the  dis- 
aster  only  with  that  tiny  LATE 
NEWS  box  in  the  June  issue.  Here 
now  is  the  official  information  on 
the  WIA  Bicentenary  obser- 
vances, ft  comes  over  the  signa- 
ture of  Daniel  R.  Steiner  VK1ST, 
Chairman.  Bicentenary  SuOCom- 
mittee. — Ed.] 

AH  Australian  amateurs  may 
use  the  AX  prefix  to  repface  the 
VK;  and  the  Department  of  Trans- 
port and  Communications  has 
provided  one  VISS  prefixed  call* 
sign  for  each  stale  and  terntory 
(see  box).  The  Australran  Capital 
Territory  station,  Vt88ACT,  has 
t>een  active  to  date  as  follows: 

•  Australia  Day.  January  26 — 
many  contacts  made 

•  Canberra  Day— during  the 
f^arch  19/20  Annual  John  Moyle 
Field  Day  Contest 

•  On  the  May  9th  occasion  of  the 


State/ 

Callsign 

Territory 

VIES 

New  South  Wales 

NSW 

Victoria 

VIC 

Austr.  Capital  Terr. 

ACT 

Tasmania 

TAS 

South  Austr, 

SA 

West  Austr. 

WA 

Northern  Terr. 

NT 

Queensland 

OLD 

Polonia  RC 

ABC 

(Viciona) 

World  Expo 

XPO 

(Brisbane) 

opening  of  the  new  Australian 
Parliament  House.  (As  of  this 
writing,  Queen  Elizabeth  II,  the 
Queen  of  Australia,  is  to  open  the 
House,  and  VI66ACT  wilt  operate 
from  2200  UTC,  May  8,  through 
1000  UTC,  May  9.  on  80  through 
10,  using  frequencies  ending  in 

88—3.588  MHz,  7.088,   14.188. 
14.288.  21.288,  etc.) 
All  VK1  amateurs  will  be  en- 


couraged to  operate  the  VISaACT 
call  at  least  once  during  1986. 

VKIST  notes  particulady  that  a 
special  QSL  card  and  an  Aus- 
tralian Bicentenary  National  Cap- 
ital Certificate  will  be  offered. 
They  are  a  matched  pair.  Each 
VI88ACT  contact  will  qualify  for  a 
QSL.  See  t>ox  for  Certificate  de- 
tails. 


^1^ 
^p^ 


GREAT  BRITAIN 

Jeff  Maynard  G4EJA 
33  Waldorf  Heights 
Haw  fey  Hill 
Camberiey  GU179JQ 
England 

The  UK  Scene 

Good  news  for  us f  The  license 
fee  tor  UK  amateur  radio  opera- 
tion will  remain  at  12  pounds 
(about  S20)  for  the  next  12 
months.  Our  regulatory  body,  the 
Department  of  Trade  and  Indus- 
try, recently  announced  a  revision 
of  the  47  different  types  of  UK  ra- 
dio licenses  (yes,  I  said  471),  and 
25  of  them  got  increases,  as  is 
normal  for  "revisions,"  but  for 
once  the  amateur  community  was 
not  affected. 

The  DTI  has  also  released 
GB75  prefixes  for  club  stations 
wishing  to  run  demonstrations 
during  this  75th  anniversary  yean 
The  main  purpose  of  the  calls  will 
be  to  demonstrate  amateuf  radio 
to  the  general  public,  so  operation 
by  both  Class  A  (HF)  and  B  (VHF 
only)  stations  so-licensed  must  be 
such  that  tne  public  has  full  ac- 
cess. They  will  be  in  conjunction, 
therefore,  with  town  shows,  festi- 
vals, village  fairs,  and  the  like. 
And  not  of  the  "five  nirie-go"  con- 
test style,  one  hopes.  Amateur  ra- 
dio is  difficult  enough  to  explain  to 
the  man-in-the-slreel  without  the 
jargon. 

The  RSGB  (Radio  Society  ol 
Great  Britain)  is  planning  a  series 
of  75th  Anniversary  events,  which 
was  to  be  published  in  the  April 
issue  of  RadCom,  Some  events 
will  be  fully  subscribed  by  the  lime 
you  read  this,  but  t  am  sure  the 
RSGB  can  make  a  special  effort  to 
accommodate  overseas  visitors. 
Contact  them  directly  for  full  infor* 
mation. 

One  such  event,  of  special  in- 
terest to  RTTY  enthusiasts,  is  an 
inaugural  Data  Symposium  on  the 
22nd  and  23rd  of  this  month  (July) 
at  the  Harrow  School  (which  by 


itself  is  a  treat  for  tourists],  a  few 
mrles  NW  of  Central  London. 
RTTY  may  be  thought  of  as  old 
hat,  but  it  really  is  the  original 
form  of  data  transmission.  If  it  had 
been  invented  in  the  80s,  l\  would 
have  be  hailed  as  a  major  break- 
through. 

RemirHier  The  British  Amateur 
Radio  Telephnter  Group  (BARTG) 
transmits  news  bulletins  on  the 
first  and  third  Sundays  of  each 
month  on  3590  kHz  and  14.090 
MHz.  Get  details  from  and  send 
contributions  to:  Bob  Andrews 
GlJZJ.  BARTG  Manager,  5 
Queens  Road.  Erdmgton.  Birm- 
ingham B23  7JP,  England. 


N£W  ZEALAND 

Des  Chapman  ZL2VR 
459  Kennedy  Road 
Napier 
NewZeatand 

2300  MHz  E-M-E  World  Rec- 
ord. During  last  October's  ARRL 
international  Moonbounce  Con- 
test a  new  world  record  was  estab- 
lished between  W31WI  {National 
Radio  Astronomy  Observatory ^ 
Greenbank,  West  Virginia)  and 
2L2AQE  (Wellington),  on  Ociober 
18. 

In  John  Shortland  ZL2AQE's 
words,  after  disappointing  begin- 
nings and  several  phone  calls  to 
Greenbank,  he  found  his  150-watt 
final  was  not  radiating.  Other  ZLs 
had  given  up  by  now,  but  he  de- 
cided W3IWI  "was  not  going  to 
get  off  the  hook  so  easily."  He 
patched  out  the  final  high  power 
stages  and  ran  the  driver  into  the 
transmit  feeder,  giving  an  approx- 
imate power  output  of  6W  at  the 
dish  feed,  He  made  another  quick 
call  to  Greenbank— and  back  at 
the  transmitting  position  he  heard 
W3IWI  (Jay  K5JL,  operating) 
come  in  with  an  excellent  signal 
strength  as  before.  John  an- 
swered and  exchanged  reports 
and  confirmations,  and  then  the 
stations  broke  the  normal  se- 
quencing and  exchanged  greet- 
ings and  congratulations:  They 
had  completed  a  world  record  dis- 
tance for  a  Iwo-way  2304-MHz 
contact.  (See  box  for  equipment 
data.)  It  was  frtting  that  John  and 
Jay  were  the  operators.  Jay  has 
been  helping  ZLs  in  EME  for  some 
time,  and  John  has  been  expert* 
menting  for  some  time  with  power 
production  levels  of  over  100W  at 
2304  MHz.  He  has  developed  two 
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EQUIPMENT  DATA 

W3IW] 

ZL2AQE 

Antenna 

140' 

12*                             1 

Tx  Power 

100W 

6W 

ftic  noise 

IdB 

1dB 

Beam  width  3dB 

,24° 

1.5" 

Track  method 

Auto 

Manual 

Polarrzation 

-EME  circular* 

high-power  2304  amplifiers. 
No  doubt  this  year  wili  see  them, 
Ted  ZL2TAX.  Steve  ZL2A2Q. 
and  many  others  in  the  moon- 
boonce  contest.  Keep  an  ear  open 
for  us! 

A  50th  Anniversary,  On  Janu* 
ary  4,  1938,  the  Electrical  and 
Wireless  School  opened  to  train 
the  firsl  Signals  personnel  in  the 
then-new  Royal  New  Zealand  Air 
Force.  The  recent  50th  anniver- 
sary celebration  was  like  a  mini 
hamfesl.  with  more  than  half  the 
300  ex-students  present  being  li- 
censed amateurs. 

With  WW  II  breaking  out  in 
1939,  the  school  expanded  rap- 
idly, and  by  1945,  5290  airmen 
and  -women  had  been  trained 
for  eleven  different  jobs  includ- 
ing wireless  operators,  telegra- 
phists. DF  operators,  teleprinter 
operators,  and  radar  operators. 
The  postwar  amateur  radio  boom 
was  mainly  due  to  the  introduc- 
tion to  radto  communications  of 
such  a  large  number  of  men  and 
women  in  the  Army,  Navy,  and  Air 
Force. 

Fraternal  Twin  Clubs?  Is  there 
another  Hastings  Amateur  Radio 
Club  anywhere  in  the  world?  If 
so,  The  Hastings  ARC  of  New 


Zealand  would  like  to  make 
contact  with  you  and  exchange 
information  and  greetings  some 
time  m  August  and/or  September, 
possibly  on  20  meters,  perhaps 
as  the  first  of  many  goodwill 
exchanges.  Research  shows 
towns  of  that  name  in  the  U.S., 
Canada,  England^  and  Australia. 
[In  the  l/,S.,  in  Rohda,  iitinois, 
Michigan,  Minnesota,  Nebraska, 
New  York  (and  a  H  as  ting  s- 
On-Hud$on  also  in  NY),  and 
Pennsyivania:  there  is  a  Hastings 
on  the  West  indies  island  of  Bar- 
bados also. — Sd.  ]  If  there  is  a  ra- 
dio club  in  one  of  these  Hastings 
please  quickly  write  airmail  to  the 
secretary  of  our  Hastings  ARC: 
Hugh  Thornion  ZL2TKL.  404  Hart 
Drive,  Hastings,  New  Zealand  so 
that  we  can  set  up  a  sked. 


PORTUGAL 

Luiz  Miguel  de  Sousa  CT4UE 
PO  Box  32 
SJoao  do  Estoril 
2765  Portugal 


January  26  was  histcrrc  for 
REP.  Celebrating  its  60th  anniver- 
sary, a  ham  convention  was  held 
in  Caldas  da  Rainha.  55  miJes 
north  of  Lisbon,  one  of  a  number 
of  charming  towns  and  villages  in 
the  beaiftiful  hilly  region  famous 
for  pottery  making.  Local  mayors, 
tourist  departments,  and  hams 
like  Feiizardo  CTIALF,  and  such 
guests  as  lARU  Region  1  's  secre- 
tary, Mr.  John  Allawy,  and  Mr. 
Gonzalo  Pomares,  chairman, 
URE'Union  de  Radioaficionados 
Espalholes  made  it  a  success. 

During  the  four  days  {at  the  Ho- 
tel Malhoa)  sessions  reached 
agreements  on  many  subjects. 
Hams  should  promote  amateur 
activity  among  the  general  public; 
should  hold  seminars  to  create 
new  hams;  should  participate  in 
international  ham  events  to  ex* 
change  ideas  and  keep  up  with 
new  technologies,  and  working 
groups  should  study  these  tech» 
nologies. 

It  was  confirmed  that  Portugal 
would  be  the  location  for  the  1990 
lARU  meeting;  Portugal's  radio 
pioneers  were  remembered  and 
honored,  and  a  visit  was  made  to 
PortugaFs  Earth/Satellite  station 
at  the  Companhia  Portuguesa  Ra* 
dio  Marconi  site. 

We  had  Jurgen  Matthes 
DF60M  and  YL  as  visitors  from 
West  Germany  recently.  He  is  a 
member  of  the  International  Air 
Traffic  Controllers  Net  (lATCN)— 
tune  dally  on  14.277  kHz  at  1130 
GMT  to  hear  more  about  it. 

Among  foreign  hams  living  in 
Portugal  I've  found  another 
friend,  Gary  Holt  N7GHD — living 
right  across  the  street!  He  likes 
CW,  phone,  and  SSTV.  and  is 
available  to  climb  crank-up  towers 
when  we  need  himf 

Best  73  to  ail.  83  to  the  ladies. 


Photo  B.  REP  Chairman  Carlos  Nunes  CTlCDL  receives  a  plaque  from 
lARU  Secretary  John  Atiawy  G3FKM  and  Oigaf  his  secretary.  (Photo  by 
JoaoLagoaCTlCFH) 


THAILAND 

Tony  Waitham  HSIAMH 

International  Liaison  Officer 

Radio  Amateur  Society  of 

Thailand 

PO  Box  2008,  Bangkok 

Thailand 

Within  a  few  months  we  expect 
operations  by  licensed  operators 
to  resume  in  Thailand.  Under  new 
regulations,  operations  at  first  will 
be  only  from  club  stations. 

At  the  end  of  1982,  the  Society 
(RAST)  advised  its  members 
transmitting  HF  to  go  QRT  while 


the  Post  and  Telegraph  and 
security  agencies  reviewed  the 
question  of  amateur  radio  with 
regards  to  fully  legalizing  the 
activity— as  has  now  been  done. 
In  order  to  maintain  Thailand*s 
presence  on  the  HF  bands.  RAST 
members  turned  to  major  interna- 
tional contests,  which  enabled  a 
maximum  number  of  QSOs  to  be 
sustained  in  short  bursts  of  activi- 
ty, in  each  case  seeking  and 
winning  operating  permission 
from  the  authorities. 

The  new  regulations,  effective 
this  year,  include: 

•  Only  Thai  nationals,  15  or  older 
will  be  eligible 

•  Qualified  foreign  residents  will 
be  able  to  apply,  but  only  under 
reciprocal  operating  privilege 
agreements  (1  believe  the  US, 
Spain,  and  Chile  have  already 
fodged  requests  with  the  Thai 
Ministry  of  Foreign  Affairs— the 
agency  that  handles  this  matter) 

•  A  National  Security  Council  or 
Police  clearance  will  be  required, 
as  will  membership  in  RAST 

•  Three  classes  of  licenses  are 
allowed:  Novice,  offering  VHF  on- 
ly on  2  meters:  a  Secondary  HF 
class  with  Morse  code  require- 
ment and  better  technical  knowl- 
edge; and  a  First  Class  license 
with  Morse  code  requirement  and 
more  technical  know-how. 

The  Thai  P  &  T  Department  is 
very  keen  on  reciprocal  licensing, 
so  RAST  will  be  grateful  for  any 
help  which  can  be  given  to  en- 
courage the  appropriate  national 
administrations  to  communicate 
with  the  Ministry  of  Foreign  Affairs 
accordingly. 

Thailand  will  host  the  SEANET 
convention  this  year.  November 
11-13.  Please  spread  the  word  for 
us.  since  we  have  no  HF  opera- 
tions yetf  SEANET  meets  at 
14,320  MHz  at  1200  UTC  *  will 
write  program  details  when  I  know 
them. 

RAST  has  a  new  committee  we 
believe  will  be  tn  an  excellent  posi- 
tion to  do  its  best  for  the  amateur 
radio  service  in  Thaliand.  It  is 
headed  by  the  Permanent  Secre- 
tary to  the  Communications  Min- 
istry, a  long-term  amateur  radio 
enthusiast,  Sribhumi  Sukhanetf 
HSISS,  and  includes  several  se- 
nior officials  in  the  PTT  in  appoint- 
ed or  advisory  positions,  1st  and 
2nd  Vice  Presidents  are  Thavom 
Yaowakun  and  Mayuree  Chotikut; 
LL  Chamlong  Chuathai  is  Secre- 
taiy-generaL  Hans  Hollsiein  is  As- 
sistant secretary;  Treasurer  is 
Rasdaporn  Boonpitak,  and  in 
charge  of  public  relations  is  Lt. 
CoL  Prasit  Neelayaothin, 
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P-Ti 


DTMF/steelkeys! 

sealed  gold  contacts! 


m  COLOR.  Afl  keybo^ds  ccirTie  m  BLACK. 

OPTIQMAL    SP«cify  DARK  BROWN  •  CwHact& 

are:  WATEfl  PROOF/OUST  PROOF  *  CompF€tfl!y 

^ii  cf>nttiin«<] '  NO  RFi  •  S^frtptfiS^wiire  cofin^ciion  ■ 

Qytput  l^vQi  ad],  •  WecI«  opecaring  range  4  to  i€  VDC  • 

Wi<J©  i^mp^faiure  ringe  -22'^  m  +  160*F  •  Sijpp<liQ<l  *i!h 

instructions,  a^namatic,  template  &  tiardwafa. 

P-7V  12  KEY  VERT.       $53*  CALL  OR  WRITE 

P-TH  12  iCE¥  HOR(Z.    $53*      FOR  FREE  CATALOG 
P-aV  16  KEY  VERT.       $57*       'Re<)u««l  duantlty  pH^Inf 


Man 

Order 

To: 


yipo^ommunications 

£ntpha$i$  is  on  QuaHty  5  Retiatifity 


You've  earned  your 
Ham  ticket. 

Now  What? 


Now  youVe  ready  to  get  on  the 
air  but  youVe  not  sure  about  how 
to  actually  install  that  antenna;  or 
how  to  solder  a  PL-259  connector; 
or  how  to  properly  ground  your 
station;  or  identify  unknown  tran- 
sistor leads;  etc 

Here  s  the  perfect  companion 
for  exploring  the  more  practical 
aspects  of  the  world's  greatest 
hobby. 


The  neu  Heit  fiatn 
Radm  HandbtHik  uas 
iiritti?n  by  tki'  i9H2 
Hadia  Amateur  of  ihf 
yv<2r  Boh  HifiL  HUEiD 
Hub  heads  his  own  r/t'c 
irortir  ntanufacfunng 
company  &nd  t*  r^$p*c- 
itd  U'orid^uidr  for  hit 
aound  systems,  mirf%>* 
phiiti^i  Olid  e^u^iitr$, 

Bift'i  rtfii'  todA  /Ttf* 
ihr  gap  That  vftim 
makes  the  differwncr 
briwern  stttinx  fhtn- 
trttchmg  the  dmi  hfihti 
and  actually  mak$itg 
cx>*iiat:tf  thar  aft  tht 
rrai    yov    of    amateur 


This  book  ctoesn't  stop  at  the  in- 
termediate ievel  however;  you'll  fmd  hBn- 
dy  hints  no  matter  how  long  you've  been 
licensed,  and  unlike  other  pubhcatJOnsyou 
won't  need  a  PhD  in  engineering  to 
understand  the  materfal. 

It's  a  money-saver  too— you  can  make 
your  own  5amp  12VDC  power  supply  at 
1/3  the  cost,  as  shown  in  this  handbook, 
from  parts  you  may  have  on  hand 

In  fact,  once  you  own  and  start  ysiog  Ihts 
Handbook  you'll  wonder  why  "somebody' 
didn't  publish  it  sooner'  And  the  sooner 
you  send  for  it»  the  sooner  you'll  be  en- 
loying  more  aspects  of  Amateur 
Radio  Send  $9  95  (plus  Sl.OO  ship- 

ping)  directly  to: 

MflCO  PuUfshing 

P.O.  Box  26 
Marissa^  IL  62257 


PC  Box  2020 

PoHock  Pines.  California  95726 

916.644^5444 

FAX-916-644-PIPO 


CIRCLE  66  OH  R£A&iA  SEHVICE  CARD 


ii 


MADE  IN  U.S.A." 


I 


SINCE 
1B&S 


I 


We've  been  supplying  quality 
crystals  since  1965...long 

before  ttie  flood  of  cheap  imports. 

WeVe  still  supplying  quality 
crystals  witlr 

•  QUICK  TURNAROUND 

•  LOW  PRICE 

•  HIGH  OUALITY, 

TO  SOLVE  YOUR 

CRYSTAL 

PROBLEMS. 

CALL  OR  WRITE 

FOR  THIS  FREE 

CATALOG: 

JAN  CRYSTALS 

RO,  BOX  06017 
FORT  MYERS.  FL  33906 


MMWrCOEd 


(813)  936-2397 

TOLL-FREE:  1-800-23^3063 

rN  FLORIDA:  1  fiOO-226  XTAL 
FAX  ORDERS:  1-813^936-3750 

CIRCLE  22  OH  READER  SERVICE  CARO 


Multiband  QRV  160-10  Kmer^encv  Pack 
"^ Field  Daj  VViniieS^  ^"^^'^s*  Anltnna 

QRV  l^ia  AU  Band  kink  proof 
ueMher  sealed  uHenfa,  Qukk  Liunct) 
kit  W  RG^n  fetditnc.  160  meter 
xfapter,  all  band  couriifTpoise.  20ff 
n?4praof  line,  Comptele  and  QRV. 
One  peiwn  iniLsIl^  m  15  miiiiit^l 


hiftifKiizk  $1  by  Eiicta»i¥tiil 
Dept 7;  ProygjJJTS46g3  I 


144     ^^i 


tennasWest 


CmCLE  304  ON  READER  SERVICE  CARD 


5-1000  MHz  PREAMPLIFIERS 

NF 

G          P(1dB)    S 

WLA21M     3dB 

13dB    8dBm    54 

WLj^22M     4 

11          12          58 

WLA23M     4 

22         12          83 

WLA24M     3 

20         18        109 

430/50  MHz  CONVERTER 

RXC431 

.15uV       20dB     99 

WILAM  TECHNOLOGY.  Div.  of 

WI-COMM  ELECTRONICS  INC, 

PQ.  Sox  5t74.  MASSENA.  N-Y.  13662 
(315)  769-8334 
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CIRCL£  3  Id  OM  READER  S€R VtCE  CARD 


CALL  SIGN  CUPS 

Your  umuiCLir  radio  ciill 
sign  on  ti  distinctive  10 
ounce  ccmnijc  coffee  mug, 
with  ihc  ARRL  Ic^o  on  the 
flip  side, 

L&i  peoplm  know  thai 

you  otB  proud  to  b^  a 

m&mb»r  oi  this  timm 

honored  frafemity! 

Gei  oiw  tor  the  shack  and 
one  for  ihtf  of  lice.  Cup 

pairs  can  have  the  &ani€  or  different  call  signs. 

Cupv  are  $5.95  ea,  or  two  for  S  10.95,  shipping 

included  at  no  add!  charge! 

Stnd  Check  To:        CALL  SIGN  CUPS 

P.O   Box  17062 
Raleigh.  NC  27619 

Nf  rr^iiJcntfi  adtiS*3t  salck  \#t   AtlitW  ti  lfc«ekii  lifit  delivery. 


Aiit'itJum  Chihs:  Wriie  for  ,\ptt'hil  roir^  'isith  ytmr  duh  h^o. 


CIRCLE  344  ON  READER  SERVICE  CARD 


CONTACT  YOUR  DEALER 

FOR  MORE  INFORMATION 

Amateur  Radio  Baluns- 
Traps-Remote  Coaxial  Switches 

^OW  MFG.  JJWiES  muSH  lUCTROIiiC  EQUIPMENT 
UNADILLA  DIV.  of  ANTENNAS  ETC, 

P.0.B0X215BV   ANOOV£R,  MA  01810 
50S-475-7S31 


CIRCLE  lai  ON  READER  SERVICE  CARD 


CIRCLE  113  ON  READER  SERVICE  CARD 


Qthdx 


Number  39  on  your  Feedtiach  card 


Leon  Fletcher  N6HYK 

274  Webster  Or 

Ben  Lomond  CA  95005 

For  centuries,  the  counlrv  has 
been  known  as  Cambodia.  Many 
recent  OSL  cards  stifl  call  it  that. 
Both  the  Ufifted  Nations  and  The 
World  Afmanac  continue  to  call  it 
Cambodia.  But  now  the  land  ^s 
cafled  Kampuchea.  Cambodia  is  a 
country  with  even  its  name  tn  con- 
flict, 

By  whatever  name,  Cambodia 
is  one  of  the  most  desirable  coun- 
tries to  the  typical  DXer  in  the 
wor/d.  Consider  these  two  points: 

•Cambodia  fs  the  18th  most  need- 
ed country,  according  to  the  tatest 
study  of  "Most  Wanted  Survey" 
conducted  by  The  DX  ButteUn  in 
Jufy  1087. 

•Exactly  half  of  Ihe  nearly  1 ,000 
DXers  who  reported  their  "want- 
ed countries"  to  that  study  need 
Cambodia. 

The  typical  Cambodian  (and 
anyone  else  famifiar  with  the 
country),  however,  who  takes  a 
look  at  the  nation  focuses  on 
much  different  issues.  The  courh 
try  suffers  from  widespread  ma^ 
nutrition,  prevalent  infectious  dis- 
eases, especially  malaria,  inade- 
quate roads,  inconsequential 
manufacturing  and  other  indus- 
tries of  negligible  importance. 

These  are  the  words  from  no 
less  an  authority  than  the  Bncycfo* 
pedia  Britannica . 

Other  observers,  from  field  re- 
porters to  academic  authors, 
point  to  equally  depressing  de- 
ficiencies. Even  in  the  country's 
capital.  Pnom  Penh,  most  re- 
sidents continue  to  haut  water 
in  buckets  from  communal  taps. 
Piles  of  garbage  line  the  streets. 
Key  governmenl  and  business 
buildings  damaged  more  than  ten 
years  ago  are  still  roofless.  Dur- 
ing the  last  few  years,  vandalism 
and  looting  have  ruined  classic 
temples  dating  from  the  eighth 
century. 

Cambodians  are  exceedingly 
poor;  the  average  citizen  earns 
about  $100  per  year.  And  the 
prospects  for  improvement  are 
no!  good.  The  number  of  agncui- 
tural  technicians  dropped  from  an 
already  meager  1 .400  to  only  200 
In  the  last  decade.  Only  ten  of 


QTH  is  Cambodia 

these  technicians  have  had  grad- 
uate training.  In  a  country  of  6.3 
million  people,  there  are  only  700 
autos  and  7.000  telephones. 

The  country's  only  daily  news- 
paper is  published  by  the  army. 
Even  so,  more  than  half  the  peo- 
ple can't  read  or  write  anyway. 

Further,  Cambodta  rates 
amongst  the  highest  in  deaths 


period.  If  a  "ffnal  restrictive  gov- 
ernment takes  over  and  shuls  off 
Cambodia  from  the  rest  of  the 
world,  the  country's  hams  must 
stay  ready  for  surreptitious  opera- 
tion to  keep  the  world  informed  of 
their  nation's  developments.  The 
latter  case  is  how  hamming  in 
Cambodia  works  today. 

Although  the  country  is  at>out 
the  size  of  Missouri  and  has 
roughly  the  poputation  of  New 
Jersey,  there  are  only  six  hams 
listed  in  this  year's  Callbook. 
They're  identified  by  call  signs 
only.  No  names  ^te  listed.  No 


CAMBODiM 


liJEtfft  6m  QBV 


A  village  QSL  from  one  of  the  Cambodian  ''hack'pack"  hams. 


from  political  voilence  in  the 
world.  The  t938  World  Almanac 
details  177  nations.  It  lists  Cambo 
dia  as  the  only  country  whose  gov- 
ernment has  "no  single  authority 
(that)  controls  the  whole  country." 
The  country,  however,  continues 
to  be  represented  in  the  United 
Nations  by  a  government  thrown 
out  of  office,  and  out  of  country, 
nine  years  ago. 

Through  all  that,  and  more, 
hamming  still  goes  on. 

Why? 

In  such  impoverished.  Inade- 
quate, inferior  conditions,  why 
would  people  bother  to  take  the 
time,  and  the  risks,  to  ham? 


Cambodian  addresses  are  given. 
There  are  reportedly  only  three 
sets  of  ham  gear  in  the  coun- 
try. Japanese  DXpeditbns  appar- 
ently left  two  of  these  set  there 
years  ago. 

The  occasional  signals  sent 
from  Cambodia  are  reportedly 
from  hams  who  must  move  thejr 
stations  from  village  to  village  ev- 
ery few  days,  leading  an  observer 
to  term  it  "Backpack  hamming," 

The  hams,  along  with  most  resi- 
dents, are  constantly  on  the  look- 
out against  various  hostile  forces. 
There  are  resistance  fighters 
backed  by  the  Uniled  States,  Chi- 
na, and  non-Communist  Asian 
countries.  The  Sovret  Union  sup- 


"Cambodia  is  a 

country  with  even  its 

name  in  conflict '' 


According  to  talk  on  the  bands. 
Cambodian  hams  are  trying  to 

stay  on  the  air  to  be  ready  for 
either  of  two  possible  futures  of 
their  nation.  In  case  a  "final"  gov- 
ernment encourages  an  open  so- 
ciety, Cambodians  will  need  hams 
for  worldwide  communications^ 
especially  in  the  reconstruction 


ports  opponent  resistance  fight- 
ers.  Enemy  troops  cross  the  bor- 
der from  neighboring  Vietnam. 
Add  to  all  this  attacks  from  com- 
mon thugs  and  thieves. 

French  missionary  Francois 
Ponchaud  in  his  book  Cambodia: 
KearZem describes  the  problems 
with  which  hams  and  locals  have 


to  cope.  He  quotes  a  Cambodi- 
an's explanation  of  how  to  get 
past  the  gangs  of  soldiers  who  set 
up  roadblocks: 

"To  get  from  one  place  to  an- 
other we  had  to  have  a  mission 
order  or  a  lalssez-passer{a  permit 
to  pass).  A  lot  of  the  Khmer  Rouge 
(soldiers)  didn't  know  how  to  read 
and  those  who  could  write  did  so 
very  badly,  so  we  wrote  our  own 
faissez-passers,  trying  to  make 
them  as  illegible  as  possible.  At 
Prek  Kdam  I  showed  mine  to  a 
Khmer  Rouge  who  was  on  guard 
there.  He  looked  at  it  upside 
down,  glared  at  me,  and  said,  "All 
right,  go  on!"' 

Today,  few  outsiders  visit  the 
country.  Those  who  do  often  en- 
counter grisly  sights  such  as  the 
infamous  '^pits  oi  death"— giant 
mass  graves.  They  are  estimated 
to  hold  the  remains  of  one  to  three 
million  people.  Award-winning 
British  writer  Wil^am  Shawcross, 
in  one  of  his  books  on  Cambodia. 
The  Quality  of  Mercy,  leils  about 
visiting  one  of  the  several  mass 
graves  located  just  a  short  dis* 
tance  from  the  center  of  Cambo- 
dia's  capital  city: 

*' Several  hundred  skulls  had 
been  neatly  piled  together.  Fe- 
murs and  limbs  were  in  separate 
piles.  Many  of  the  wrists  were  still 
bound  together  with  cord  or  wire, 
as  they  had  been  when  the  people 
were  forced  to  kneel  on  the  edge 
of  the  pits  while  Khmer  Rouge  sol- 
diers clubbed  them  in  the  back  of 
the  neck.  .  .  Flesh  stifl  clung  to  the 
hip  joints  and  its  terrible  sweet- 
sour  smell  hung  over  the  fields^  so 
thick  as  to  be  almost  a  pall" 

Cambodta  is  certainly  a  choice 
DX  contact.  It  is  also  a  very  good 
thing,  though,  that  amateur  radio 
can  help  make  the  rest  of  the 
world  more  aware  of  the  condi- 
tions inside  this  beleaguered  na- 
tion. 


I, 
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Number  39 on  your  Fe«dbaelE  card 


RO  PAG  ATI  ON 


EASTERN    UNITED    STATES    TO 


Jim  Gray  W1XU 
210  Chateau  Circle 
Payson  AZ  8554  f 

JULY 

PROPAGATrON  FORECAST 

July  is  nkefy  to  furnish  a  mixed 
bag  of  propagation  for  DXers. 

The  first  and  last  weeks  of  the 
month  are  likely  to  be  quite  good, 
while  the  middle  two  weeks  will 
exhibit  only  fair  to  poor  conditions. 

On  the  days  when  the  Solar 
Rux  index  is  ov^r  about  125  and 
the  Planetary  A  index  is  betow 
about  5,  OX  should  be  exception- 
ally good.  The  HF  bands  will  stay 


Jim  Gray  Wl  XU 


open  well  after  dark,  but  seasonal 
fToise  levels  will  create  drfficulty 
on  40  and  60  meters,  due  to  thun- 
derstorms and  static. 

Stay  tuned  into  WWV  (10  MHz 
is  usually  the  best  bet)  for  the  solar 
and  terrestrial  conditions,  report 
at  18  minutes  after  each  hour. 

On  the  days  when  the  magnetic 
field  is  unsettled  to  active,  east- 
west  propagation  paths  will  be  dif- 
ficult* but  occasional  good  open- 
ings on  north-south  paths  are 
fikely.  Signals  will  exhibit  typical 
"arctic  flutter":  hollow  and  ringing 
sounds. 
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G 

F  =  Fair 
G  -  Good 
P  =  Poor 


Note  Trends 


Short-range  sporadic  E  openings  on  10, 1 2,  and  15  meter  bands  are 
very  likely  this  month,  with  excellent  signal  strengths  arid  abrupt 
changes. 
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The  band  openings  are  for  June,  July  and  August.  Note  that  a  (D) 
wilt  indicate  a  difficult  path.  Try  on  days  when  the  geomagnetic  field 
is  quiet  (G)  and  when  sotar  flux  is  100  and  greater. 


More  VHF  Propagation  Modes 


Most  communication  at  HF  is  via  the  F  region  of  the  ionosphere,  its 
highest  ionized  layer  With  increasing  sunspot  activity  and  higher 
ionization  levels,  the  F2  layer  will  begin  to  support  worldwide  propa- 
gation on  ten  meters  and  above.  In  fact,  earlier  sunspot  cydes  have 
shown  the  F2  maximum  usable  frequency  (MUF)  can  exceed  70-75 
MHzt  Six  meter  DX  may  reach  an  all-time  high  with  the  current  solar 
cycle  if  predictions  come  true. 

Even  when  the  higher  HF  bands  are  relatively  quiet,  there  is  often 
favoratite  north-south  propagation,  say  between  the  North  and  Sooth 
America  or  between  Europe  and  Africa  Increased  solar  activity  will 
bring  transequatorial  (TE)  propagation  at  MUFs  even  higher  than 
supported  by  the  F2  layer,  TE  usually  occurs  withirt  a  2500-3000  mile 
region  north  and  south  of  the  equator.  Under  optimum  conditions  TE 
will  provide  openings  at  teast  as  high  as  450  MHzt 

May,  June,  and  July  are  popular  VHF  DX  months  in  the  northern 
hemisphere  due  to  the  Sporadic  E  {E^)-  Relatively  localized  patches 
of  ionization  occur  within  the  E  region,  which  lies  below  the  F  region. 


Eg  is  most  common  within  the  equatorial  lalitodes.  but  Tate  spring 
and  earty  summer  show  increased  activity  ai  higher  latitudes.  At  15 
and  1 0  meters,  single  hop  E^  will  cover  approximately  1300  miles.  Of 
course,  multiple  hops  can  increase  this  distance  to  several  thousand 
miles.  Sporadic  E  is  very  good  for  six  meter  propagation*  and  many 
VHFers  have  successfully  made  contact  on  144  MHz.  Apparently, 
Eg  does  not  support  propagation  very  well  above  two  meters. 

Residents  outside  of  the  equatorial  latitudes  know  auroral  propa- 
gation all  loo  well.  During  these  disturbances  of  the  ionosphere  and 
magnetosphere.  weak,  garbled  HF  sigr^als  provide  a  tip  to  auroral 
activity.  Signal  distortion,  which  makes  a  voice  signal  sound  much 
like  the  sender  is  gargling,  is  caused  by  the  rapid  variations  ol  ion 
density.  The  shimmering  visual  etfec!  of  aurora  is  similar  to  what 
happens  with  radio  waves.  Because  of  the  distortion.  CW  may  be  the 
only  reliable  mode  for  communications  via  aurora.  Aurora  are  rare 
below  Zb""  latitude.  They  will,  however,  support  propagation  over 
1200  miles  at  frequencies  greater  than  450  MHz, 
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DATONG/GILFER 

for  better  listening 


OATONG  AUTOMATIC  FILTERS/BLANKERS 
CLEAN  UP  RECEPTION  FL'3  Audto  Filter  provides 
12  poles  of  tunable  filltfin-g  [o  dig  out  weak 
signals,  remove  interference  automatictilly.  Easy 
to  connect.  S229.95  (  +$4).  Model  SRB2 
Woodpecker  Blankef  blanks  oui  Russian  radar 
interference  automatically.  Si 69.95  f+$2.50). 


DATONG  ACTIVE  RECEIVER  ANTENNAS  FOR  BIG 
PERFORMANCE  ANYWHERE  3^meter  fSyV} 
di poles  with  iow-noiS4?  ampli tiers  at  the  dtpole 
and  Jt  Ihe  interface.  Indoof  model  (AD-270)  uses 
ileicible  wire  elements;  outdoor  model  (AD-370) 
uses  stain le&i  steel  whips.  Mount  anywhere, 
6  dB  gain  at  the  drpole,  12  dB  at  the  mtedace. 
too  kHz-TOMHz.  AO270  S1T4J0  i  +  %^);  AO-370 
tl2950(  +  S4-50);  power  convener  $15,95. 


ORDER  PHONE:  1-800-CILFER-l 

IVk  ch  sublet  1  lit  c  htirtii'  iv  u  nutit  c 

GILFER  SHORTWAVE 

52  PARK  AVE.    PARK  RIDGE,  N)  07656 
Ph  201/391-7887 


CIRCLE  98  ON  READER  SERVICE  CARD 


SAVE 

TIME 

and 

MONEY 
with 
THE 

HAZER 


Bring  things  down  for 
safety  and  convenience. 

Nexf  dmb  your  Tower  tgain  «4th  this  «i«vvtor  t^stivrTT  An' 
lannasand  mtstcif  mouni  on  HAZ^.ooni^p^a  system  trim:i 
I0««r  in  -ielKJil  upih^nt  pCAJtkMl.  Safelv  lock  syslefn  o^p- 
enlM  wtiike  laliilng  of  lowefi  ng  Hey&  can  tm. 

ComplcF|«  Mt  ^ticiydes  winch.  IDQ  ft.  enf  i^ttoi9,  Hard#ftf«  and 
infirMclFana.  Fof  Rotir  20  and  25  G  Towert. 

H  BIB  r  2-Heav^  duty  oJ  u  m.  1 2  sq.  ft.  load  S397,00  ppd. 

Hwe r  3'Sranda rd  ai u m .  a  sq.  H.\ Qad  $21 3.tN}  ppd. 

Hai«f -a-HeavvgjKiv  ^E«$Maftq  it  ios^  $sra.QOpptf- 

NEW  for  ROHN  45  and  55  Towers 

Hutr8-Kfr3v7dutrfi»hr.«tKf  lOl^ft.  I04d  CALL 

BairtlinisiBeanETQTB'^S'fatanirofatJOva  i&*J5&t>p<i. 

S*i^  fur  (n«  ilaliilj  o<  ■JumJinufn  lo«*ri  apttcideaJly 
«ngJ n#*!vdl  tor  uaa  wlt^  th«  Hijfar.  Tws  sliBi:  hi- 13 (f  3' wkl#j 
■nd M - 1 H  ri fi"  w^dt}.  AlF t>0Et»d  c oniitmcilf^Ti ,  no  w« Ed^».  Easy  to 
intlall  hirvgrfii  b«fr«,  vtfalh  up  arDctJfjn,  CompJol*  towar  UPScf 
aJrfrafohtshEppfibl«'  Pro^aaMrtibla^  orkjllarin. 

SaUtfaclJon  gu*rinta«d.  Cair  foday  and  cliafQi  1o  VlHi» 
MaAlarCard  Of  mall  ch^cJi  Of  i1t<Hl«y  Ofd«r. 


GLEN  MARTiN  ENGINEERING  INC 

Rie  3.  Box  322 

Boonvrfle,  MO  65233 

(816)  882-2734     FAX  fi  16  882-7200 


CrRCLE  72  ON  READER  SERVICE  CARD 


^  #  ^  <|r  ^  PRESENTING  ***** 

TV 
DESCRAMBLERS 


*    STARRfNG 


*** 


JERITOLD.  HAJMUN,  OAM 

AMO  OT7-IER  FAIVIOU^  I^IAMUfACTUnEf^ 

«  F<PS1EIT  WAff&A^n  Pfi>CK^i%AV  •^Wl^UjUll 

•  LOWEST  RTWlr' WHOC^iAit  rtftC£S  IN  U  S 

•  OHOE^  SHIPPED  FTtOM  rrOCK  WltHIAI  ?f  MOLKfl 

Fon  Ff?EE  catauk:  omlv  1-8I>0'345'89Z7 

FOR  ALL  INFORM ATION     t'B  1 8-7 1  &- S 9 1 4 


71251^  RESEDA  SLVD  ,  OEPT.  1St7 
RESEDA  CA9T33S 
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CIRCLE  1  7S  ON  READER  SERVICE  CARD 


IF  YOU  BUY,  SELL  OR  COLLECT 
OLD  RADIOS,  YOU  NEED... 

ANTigE  RADIO  CLASSIFIED 

Antique  Radio's  Largest'CircutBtton 

Monthly  Magazine 

Articles '  Classifieds  -  Ads  for  Parts  &  Services 

Also:  Early  TV,  Ham  Equip. »  Books, 

Telegraph.  40's  &  50's  Radios  &  more,.. 

Free  20- word  ad  each  month.  Don't  mfss  out! 

Free  Sample-  &-Monlti  Trial  -  S11 . 
1-Yeari  S19  (S28  by  1st  Class).  Foreign  -  Write. 

A.aC.,  RO.  Box  2-E4,  Carlisle,  MA  01 741 


CmCLE  a?  I  ON  READER  SERVICE  CARD 


The  RC-850  controller  offers  your  group  the  most 
advanced  repeater  control  technology  available 
anywhere,  Tlirough  ongoing  hardware  and 
software  enhancements,  even  our  first  customers 
enjoy  new  features  that  keep  it  ahead  of  the  pack. 
With  the  '850,  your  repeater  becomes  fully 
remotely  programmable.    From  command  codes 
to  the  repeater*s  operating  schedule,  virtually 
everything  can  be  easily  changed.  Touch-Tone 
programming  from  your  radio  or  the  phone  with 
synthesized  voice  readback,  or  programming 
from  your  home  computer  via  modem  or  packet. 

The  autopatch  supports  local  and  radio-linked 
remote  phone  Mnes,  extending  your  patch 
coverage  to  match  your  RF  coverage.  You  don't 
even  need  a  phone  line  at  your  sitel  The  250 


advanced 
computer 
controls,  inc. 


"The  RC-850  Repeater 

Controller 
still  the  leader  of  the 
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autodial  slots  meet  everyone's  needs,  with  up  to 
35  digit  storage  for  personal  MCI/Sprint  codes. 

The  easy-to-use  mailbox  lets  you  include  phone 
numbers,  times,  or  frequencies  in  messages.  The 
controller  is  so  smart,  it'll  leave  you  a  message  if 
you  miss  a  reverse  patch  or  an  alarm. 

Selective  call  capabilities  range  from  CTCSS  and 
two-tone  to  display  paging,  so  you  can  always  be 
available  without  having  to  listen.  Voice 
response  telemetry  lets  you  remotely  meter  your 
site.   Its  continuous  measurements  with  storage 
of  updated  min  and  max  readings  let  you  find  out 
how  cold  it  gets,  how  high  the  reflected  power 
reads  ,  ,  .  and  when* 

Individual  user  access  codes,  with  callsign  ID, 
offer  secure  access  to  selected  functions  to 
completely  prevent  horseplay. 

The  industry's  top-of-the-Iine  controller;  now 
better  tlian  ever,  for  your  repeater* 


2356  Walsh  Avenue,  Santa  Clara,  California    95D51 

(408)  727-a330 


CIRCLE  1  ON  READER  SERVICE  CARD 


Kumber  40  on  your  Fe«db£rck  card 


ARTER  'N'  BUY 


QSLs  TO  ORDER.  Variety  of  styles, 
colors,  card  stock.  W4BPD  QSU,  PO 
DratArer  OX,  Cordova  5C  29039. 
BNB260 

TOE  DX'BRS  MAGAZmE  UfHo-daie, 
informative,  interesting.  Compiled  and 
edited  by  Gus  Browning  W4BPD.  DX- 
CC  Honor  Roll  Certificate  2-4.  Send 
for  free  sample  and  subscription  infor- 
mation today  PO  Drawer  DX,  Cordcsva 
SC  29039.  BNB261 

LEARN  CODE  on  your  IBM-PC  (or 
compatible]  or  Commodore  C64/I2d 
CODE-PRO  lakes  yoy  from  no  knowl- 
edge to  proficient  copy.  SIO  plus  %2 
S&H.  Specify  computer  and  IBM  disk 
size.  TRIO  TECHNOLOGY,  Dept,  861 . 
PO  Box  402,  Palm  Bay  FL  32906. 
Br^lB490 

POST  CAm>  QSL  KtT  Converts  post 
cards,  photos  lo  OSLsf  Stamp  brings 
circular  K-K  Labels,  PO  Box  412,  Troy 
NYt21Sl-04l2.  BNB498 

COMIUIODORE/AMIGA  CHIPS  Autho- 
rized Oisiributor  for  Itie  lowest  prices  of 
Commodore  replacement  chips  in  ihe 
country..  COMMODORE  REPAIRS- 
Low  cosi,  fast  turnaround...  THE 
COMMODORE  DIAGNOSTICIAN/' 
An  rnvaf Liable  double  sid^  laminaied 
guide  for  ^xing  your  064/ 154 1  drive,  tl 
diagnoses  72  variables  and  tells  you 
what  chips  are  faulty.  $6.95  plus  S1 
shipping,,.  VISA/MC,   Kasara 


Microsystems,  Inc..  36  Murray  Hill 
Drive.  Spring  VaUey  NY  10977.  Call 
ToJI  Free  1-600-248-2983  (Nationwide) 
or 914-356-31 31.  BNB529 

SB-220  OWNERS!— Enhance  perfor* 
mance— add  new  features.  1 4  step-by- 
mep  mods  which  include:  tuned-input 
6- and  160*meter  operation,  heavy-du- 
ty power  suppty  mods,  \u\\  QSK  opera- 
lion,  solid-state  bias  control,  and  mar^y 
more.  Source  of  parts  included.  One 
lime  50%  rebate  fof  new  mods  submit- 
ted and  hwo  free  updates.  10  pages  of 
tech  info  on  ttie  3-500Z.  Ordet  today- 
Si  0  per  copy  plus  $1  postage.  SASE 
for  info.  Bob  Kozlarek  WA2SQ0,  69 
Memorial  P^3ce^  Elmwood  Park  NJ 
07407.  BNB581 

MARCO:  Medical  Amaieur  Radio 
Council  operates  daity  and  Sunday 
nets.  Medically  orrenied  amateurs 
(physicians,  dentists,  veiermafians, 
nurses,  therapists,  etc.)  invited  to  join 
Fof  information,  write  MARCO,  Box  73, 
Acme,  PA  15610,  BNa6l2 

HOMEBREW  PROJECTS  LISTS  and 
radio  magazines'  index  information 
SASE,  WB2EUF.  BoK  708.  East  Ham|>- 
tonNYll937.8NB62€ 

DEAD  BATTERY???  NCds/Packs/ln- 
sensyRebuiiding.  Replacement  cells 
all  siZQS-"WrUe.'^  Replacement 
Packs:  Yaesu  FNB2  t  Wilson  BP4  t 
Maxon  CPO500  S23  95,  Santec  142 


r 


Baiter  *N'  Buy  adveilising  must  pertain  to  ham  radio 
products  or  services. 

C Individual  (noncommercial). 25c  per  word 

OCommercial , ,  60c  per  word 

Pfepaymeni  required.  Count  only  the  words  in  ihe  text 
Your  address  is  free.  73  cannot  verify  advertising  claims 
and  cannot  be  held  responsible  for  claims  made  by  the 
advertiser.  Liability  wiil  be  limited  to  making  any  neces- 
sary corrections  in  the  next  available  issue.  Please  print 
clearly  or  type  (double-spaced). 


n 


L 


No  discounts  or  commissions  are  available.  Copy  must  be 
received  in  Peterborough  by  the  first  of  the  second  month 
preceding  the  cover  date.  Make  checks  payable  lo  T3 
Magazine  and  send  to: 

Barter 'N*  Buy 

75  Magazine 

WGE  Center 

Peterborough  NH  03458 
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S21-95,  Motorola  Rapid/Chg:  HT220- 
Slim/225  $31.95,  HT220-Omni/4S0 
$37.95.  GE/RCA/Johnson  -  Write,  Irv 
sens:  ICOM  BP2  Si 7.35.  BP3  $16.95. 
BP&  $23 J6,  BP7/BPe  $29.95.  Ken- 
wood PB24  SI 9.95,  PB25/25H/26 
$24h95,  Azden  300  $19.95.  Tempo  S1/ 
270  $21.95.  SU2.4,5, 15/450  $22.95, 
Santec  KTBP  $16,95.  KTPB2  $21.95, 
Ten-Tee  2991  $24,95,  Rebuilding: 
sand  your  pack:  Yeasu  FNB3  $34.95, 
FNB4  S37.95.  Standard  OP1 1  $27.95: 
To  install  inserts  above  add  $3.00 
SASE/calalog/"tnfo.  In  PA  add  6%,  Add 
$3  Shipping/order.  CUNARD  ASSOCI- 
ATES. Dept.  7,  R,D,6  Box  104.  Bedford 
PA  15522=  BNB628 


ROSS  $$SS  NEW  SPECIALS:  KEN- 
WOOD TS-940S  S1S39.90,  TM-221A 
$369,90,  TR-aStA  S6O4.90,  TH-315A 
$334.90,  TH'3TAT  $217.90.  AEA  PK- 
64AWHFM  $239.90,  ICOM  IC-*5A 
$289,90.  IC-471A  $729.90.  IC-471H 
$939.90.  IC*38A  $349.90.  IC-735 
$919,90,  IC-7S1  $5939.90.  YAESU 
FT^726R  $789.90,  FT-736R  $1489.90, 
FT-747GX  $749.90.  All  L.T  O.  (LIMT- 
ED  TIME  OFFER)  LOOKING  FOR 
SOMETHING  NOT  LISTED??  CALL 
OR  WRITE  Over  8780  ham-relaied 
items  in  stock  for  immediate  shipmeni. 
Mention  ad.  Prices  cash,  FOB.  PRE- 
STON. WE  CLOSE  AT  2:00  SATUR- 
DAYS &  MONDAYS,  ROSS  DIS- 
TRIBUTING COMPANY,  78  SOUTH 
STATE.  (P,0,  Sox  234)  PRESTON  \D 
&3263.  208-SS2-0830.  BNB654 


K1BV  DX  AWARDS  DIRECTORY* 
Complete  rules  for  over  830  certifi- 
caies,  99  countries.  200  pages.  $14.60 
Postpaid,  Ted  Weiinosky,  526  Foster 
St.,  South  Windsor  CT  06074-2936, 
BNB672 


^'QSLs  &  RUBBER  STAMPS  -  TOP 

QUALITY!  States.  Worid  Maps.  USA. 
Key.  Shuttle,  GJobe  QSLs  Repofi 
FoTTTi  Rubber  Stamps.  Mofei  Samples 
$1.  (Refundable  With  Order)  Ebbert 
Graphics  0*7,  Box  70.  Wesierwille  OH 
43031.  BNB675 


SOLDERING  STATION  and  TOOLS 
European  and  American.  Free  catalog. 
Rot>ert  W.  Mink  Import-EKport,  Box 
6437S.  Fair  Haven  NJ  07704. 201-758^ 
8388.  BNB6e2 


CHASSIS  AND  CABINET  KITS  SASE. 
K31WK,  5120  Harmony  Grove  Road. 
Dover  PA  1 7315.  BKB698 


CALL  SIGN  BADGES:  Custom  iicense 
plate  holders  Personal,  distinctive. 
Club  discounts  SASE  W63GND.  Box 
750,  Clinton  MD  20735.  301-248-7302. 
BNe899 


WANTED:  Military  radios  and  related 
equipment  circa  WWII.  Co  flections  or 
single  Hems.  KA1G0N,  617-396-9354 
or  write,  501  Mystic  Valley  Pkwy.^  Med- 
ford  MA  02155.  BNB700 


QUALITY  QSL  CARDS  and  rubber 
stafnps.  Send  25^^  postage  or  SASE  for 
samples.  Large  selection  at  attractive 
prices.  Sandollar  Press,  P.O.  Bo^ 
30726.  Santa  Barbara  CA  93130. 
BN8706 


ROSS  $$$$  USED  July  SPECIALS: 
KENWOOD  TR-9500  $459.90,  TS- 

930S  $1249.90.  TM-411A  $299  90, 
YAESU  FRV-7700A  $75.90,  YO-lOQ 
$169.90.  FP-107E  $109.90,  ROBOT 
400  $299.90,  DRAKE  R4Cn'4X/MS4/ 
AC4  $539.90.  LOOKING  FOR  SOME- 
THING NOT  LISTED??  CALL  OR 
WRITE,  WE  HAVE  OVER  300  USED 
ITEMS  in  stock.  MENtfON  AD. 
PRICES  CASH.  FOB  PRESTON.  WE 
CLOSE  AT  2:00  SATURDAYS  &  MON- 
DAYS. ROSS  DISTRIBUTING  COM- 
PANY. 78  SOUTH  STATE,  PRESTON 
10  83263;  208-852-0830,  P,0,  BOX 
234.  BNB709 


WANTED:  Drake  R74  Receiver.  Tony 
Flcarra,  144  Gladstone  Ave..  WoHon- 
gong.  NSW  AUSTRALIA  2500. 
BNB722 


PACKET  RADIO  AMATEUR.  An- 

noiincing  a  new  heavy  duty  C-64  Com- 
modore replacement  power  supply  es- 
pecially for  the  PACKET  RADIO 
AMATEUR.  The  new  higher  amperage 
output  will  NOW  allow  for  24-hour  con- 
tinuous  packet  operation  without 
voltage  change  or  failure  which  the  ex- 
isting unit  can  succumb  to.  This  heavy 
duty  power  supply  also  has  a  heavier 
heal  sink  and  is  an  exact  physical  re- 
placement for  the  onginat  unil.  Over 
52%  of  the  Commodore  64  failures  can 
be  directly  related  to  the  original  power 
supply,  $27.95  plus  $3  UPS  shipping. 
Kasara  Microsystems,  fr^c,  38  Murray 
Hill  Drive.  Spnng  Vailey  NY  10977.  1- 
600-248-2983  (Nationwide)  Or  (914) 
356^131.  BNB725 


DIGITAL  AUTOMATIC  DISPLAYS  All 
fadios.  GRAND  SYSTEMS,  PCS  3377, 
Dep'l  A,  Blaine,  Washington  93230. 
BNB728 


PROFESSIONAL  QUALITY  DTMF 
DECODER  AND  SELECT  CALL  SYS* 
TEW  by  Vince  Yakamavjch  AA4MY, 
see  Feb  OST  Magazine  for  details^ 
Blank  board  *1 52-PCB  onfy  Si  7,95.  Kit 
of  Parts  including  board,  #152-KITQnly 
$69.95.  Assembled  and  tested  board 
#152-ASY  only  $99.95.  Add  $2.50  per 
order  S/H.  A  &  A  Engineering,  2521  W. 
LaPaima.  Unit  K,  Anaheim  CA  92801. 
714-952-21 14.  fiNB732 


HAM  TRAOEfl  YELLOW  SHEETS,  In 
our  27lh  year.  Buy.  Swap.  Sell  ham 
radio  gear.  Pu  Wished  twice  a  rnonih. 
Ads  quickty  circulate-no  fong  wait  for 
results.  Send  #10  SASE  for  sample 
copy.  $13  for  one  year  (24  issues). 
P.O.B.  2057,  Glen  Ellyn,  IL  60138- 
2057,  BN8741 
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E>Z  CODE  Compfete  novice  code 
course  on  90  minute  tape  by  master 
instrucJof  S6  postpaFd.  Practice  tapes 
at  most  speeds  from  5  to  20  wpm 
$7  postpaid.  E-2  CODE,  Box  29013« 
Atlartla  GA  30359.  BNB744 


SOLAR  POWERED  HAND  HELD?  Us- 
ing unbreakable  Sovonic  photovoftaic 
laminates  ideal  for  charging  up  those 
Ni'Cad  battery  packs.  One  watt,  12 
volts  al  70mA,  $27.50.  Two  watts, 
$37.50.  First  class  stiipping  included. 
Mofe  Into?  Send  SASE*  to  SunLight 
Energy,  222S  Mayflower,  MassHlon  OH 
44646  BNB747 


BACK  ISSUES  73,  KifobauH,  Micro- 
computing,  BytB,  Popufar  Eleclronics, 
R0<iiChEtecironis,  interface.  Send  pref- 
erence. SASE  lo  Biil  Ross  man,  632 
Welmore.  Everett  WA  98201 .  BNB74S 


S$S$S  SUFEfl  SAVINGS  SS$$S  on 

efecuonic  parts,  components,  supplies 
and  computer  accessories.  Free  40- 
page  catalog  for  Self*  Ad  dressed  & 
Stamped  Envelope.  Get  on  our  mailing 
rist  BCD  ELECTRO,  P.O.  Box  8301 19. 
Richardson  TX  75083  or  call  214^343- 
1770.  BNe749 


SUPER  CHEAP  Weekend  ham 

projects.  Twer^Ty  five  year  co<lection 
of  the  best  ones  that  work.  Many 
unusual  anlennas,  converters,  and 
Other  shack  anachments  galor* 
SASE  gets  free  listing.  WA40SO,  3037 
Audrey  Drive,  Gastonia  NC  28054. 
BISIB750 


HAM  RADIO  REPArn,  all  makes,  mod* 
els.  Experienced  feiiable  service. 
Robert  Hall  Electronics,  Box  280363, 
San  Ffarrcisco,  CA  94128-0363;  408^ 
729-8200  BNB751 


ANTIQUE  RADIOS  SCHEMATICS. 
TUBES  &  LITERATURE,  SEND  SASE 
TO  VRS(ST).  PO  BOX  541.  GOFFS* 
TOWN,  NH  03045  FOR  LARGE  LIST. 
BNB752 


FOR  SALE:  B  +  K  467  Pictor©  Tutio 
+  CRT  Analyzer  /  Rejunevenater 
excellent  condition,  w/  extras  S39S. 
or  wjll  trade  for  ham  gear  Sells 
for  $530  im  198  8  Fordham 
Catal^og.  Randy  Hyatt  KC3CH.  Days 
215-S64-3072,  eves.  215-446-4826. 
BNB753 


REALISTIC  PRO  202t  SCANNER: 
Fof  sale  $250,  used  cr>e  month,  intruc- 
tions,  equipment,  originaJ  box.  Michael 
O'Connor.  908  N.  Stone.  La  Grange 
Parfc,  IL  60525,  Pbon«  312-579-0796. 
BNB754 


HF  MOBIL  AMP:  50  to  100  watts  input, 
660  PEP  output,  2  10  30  MHz.  Retail 
$599,  Guaranteed,  Micro  Products, 
497W.  Austin  GiddingsTX  78942;  409- 
542-0990,  BNB755 


MISSED  THAT  CALL  AGAIN?  Lets 
face  it,  the  audio  from  your  mobile 
rig,  scanrwr  or  HT  is  the  weak  link  in 
your  communications  system.  Use 
your  car  cassette  or  poriable  cassette 
deck  and  Kasi'Comm"*  to  enhance 
your  h a ndi -talkie,  mobile  or  scanner 
audio.  Just  put  Kasi'Comm"  into 
your  deck  and  plug  into  your  external 
speaker  Jack,  no  modifications 
required.  Designed  specificatly  for 
communications  equipmenL  Full  30 
day  guarantee,  money  back  if  not 
satisfied.  Send  $14.96  (ILL  residents 
ackJ  7%)  plus  $2  S/H  to:  PLI  Micro,  P.O. 
Box  688  Dept  A,  Skokie  IL  60076. 
BNB756 


WANTED:  6M  and  2M  Modules  for 


Kenwood  R-Sg9.  Ke7CVH.  1106E 
Raymond  Rpad.  Fruit  Heights  UT 
84037.  8NB757 


WANTED  Old  and  unique  bugs  of 
any  make  and  Dow  keys  from  Canada, 
Smfley  White  WB4EDB,  P.O.  Box  5150 
Fredericksburg  VA  22403;  703*373* 
0996.  BNB758 


HAMS  turn  hobby  mto  profitable  busl^ 
ness,  details  $1  GC,  6692  N  58th  PI., 
Arvada  CO  80003.  BNB759 


HAM  KOUDAY  In  VPS  Mn  cyde  22 

fur^  from  rare  DX  QTH  Turks  &  Caicos 
Islands.  We  supply  transceivers,  an- 
tenna, process  license  and  offer  ac* 
commodations  as  low  as  7  nights  $390 
each  double  occupancy  in  private  bun- 
galow. Direct  Pan  Am  service,  80  min- 
utes Miami.  Details  VP50,  P.O.  Box 
100858,  Ft.  Uuderddle  FL  33310. 
BNB760 


NEW  EASY-TO-SaiLO  Antenna  de* 
sign  delivers  30  dB  gain  over  a  dipoTe 
on  160  through  10  meters  inclusive. 
Complete  plans;  $5,  Postpaid.  KR2F, 
Bob  Christie,  P.O.  Sox  69,  Queens 
Village  Stn^,  Jamaica  NY  11428. 
BNB761 


the- 

HAM  STATION 

P.O.  Box  6522 

220  N.  Fuiton  Ave. 

EvansvilfeJN  47719  0522 


M0N-FRI:9AM    6PM 
SAT:  9AM  *  3PM 

CENTRAL  TIME 

SEND  A  SELF  ADORESSEO  STAMPED 
ENVELOPE  (SASE)  FOR  NEW  AND  USED 
EQUIPMENT  SHEETS 

WARRANTY  SERVICE  CENTER  FOR: 
ICOM,  VAESU.  TEN'TEC 

FOR  SERVICE  INFORMATION  CAl  L 

(8l2)422-e2S2 

MONDAY    FftlOAV 

d:dd  AM    12:00NOOM 


^>    Zgg^^^MiiM  i 


FT-212HH 

•  2  Meter  Mobile 

•  Optional  Internal  Digital 
Voice  Recorder 

•RX  138^174  MHz 

•  TX  144-148  MHz 
•45  Watts  Outpyt 

•  FT-712RH  AwailabteforTOcm 


fcoM 


FT-747GX 

•  100  Watts  o(  Economical 
Performance 

•  Dual  VFO's,  20  Memories 

•  Receives  from  100  kHz-30  MHz 

•  BuilMnCW  Filler  +  More 


IC-32AT 

•  New  Dual  Band  HT 
•RX-136^174MHz 

440450  MHz 

•  TX  140  150  MHz 

440  450  MHz 

•  5  Walts  Output  on  Bothi  Bands 

•  Full  Dupiex  &  40  Memories 


ALO-24^ 

•  Dual  Band  Mobile 
140-149.995  MHz/  440-450  MHz 

•  21  Programmable  Memories 

•  25  Watts  Output  on  Both  Bands 

•  Loaded  witli  Extra  Features 


TT 


EM'TE) 


PARAGON 

•  Full  Featured  Synthesized 
HF  Transceiver 

•  General  Coverage  Recerver 

•  I00w  Output 

•  SS8,  CW.  FSK,  Optional  FM 

•  62  programmable  Vamories 

•  Made  In  USA 


ilconceptr 

VHF/UHF 
AMPS 


High  VSWR  and 

Overdrive  Protection 

5  Year  Warranty,  6  Months  on  RF 

Transistors 

All  Units  have  GaAsFET  RiM:;elve 

Pm-amps 


TEflliS: 

PrkiS  Dn  Not  Includi  Shipping. 

Prj£«  and  Avaiiat»ilfty  SubjACt  to 

Change  Without  Noilea 

MosI  Orders  Shipped  Tli«  Same  Day 

COD  s  Wotcomfl 


X*    ir  r  ^f^ 


^ 


AEAPK232 


Dila  ConlroMor  witti  6  Modes 

PaCiKet  ASCII 

Morse  Code  AMTOfl 

&i4jdoi  ifrrnc)         Weittier  Fax 

LtsI  S319  J5  Now  Special  Priced 


MFJ989B 
3  KW  Tuner 

$295. 

•  SWR/Wattmeier 

•  Antenna  Swflcti 

•  Built  in  Dumniy  Load 


SPECIAL 


WM.M.NYE 

we  VA 

ANTENNA 
TUNER 

*  Push  aullon  Antenna  Switching 

■  2  Power  Meters,  300  and  3,000  Walls 

•  Tunest  6to30MHi 

Call  Today  For  Special  Price 


For  Orders  and  Price  Checks  Call  800-523-7731 


Indiana  and  fnformation 
Call  1-812-422-0231 
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Others  May  Try  to  Imitate,  But 


•  •• 


I 


• 


AdvBncKl  Electronic  Ap^lieeiiom.  ir»* 


Model 


ERROR     II 


MODE  I    +0;       ASCII 


0AUDOT 


THRESHOLD 


SEND      CO«V 


DCD 


TUNE 


PAKRATT  232 


m  TFC       OVER 


9Uk     vm     ciio    ttiANS 

STATUS 


RADIO  T 


BUT      HORSE 


MODE 


Morse  Code  -  Baudot  -  ASCII  -  AMTOR  -  Packet  -  Facsimile  -  Navte 

Ik 

Amateur  Net  Price  $3 1 9.95 


It's  a  lesson  you  leam  very  early  in  life.  Many  can  be  good,  some  may  be  better,  but  only  one  can  be 
the  best  The  PK-232  is  the  best  multi-mode  data  controller  you  can  buy. 


1  Versatility 


The  PK-232  should  be  listed  in  the 
amateur  radio  dictionary  under  the 
word  Versatile.  One  data  controller 
that  can  trdnsnriit  and  receive  in  six 
digital  modes,  and  c^n  be  used  with 
almost  every  computer  or  data  ter- 
minaL  You  can  even  monitor  Navtex, 
the  new  marine  weather  and  naviga- 
tjona]  system.  Don't  forget  two  radio 
ports  for  both  VHF  and  HF»  and  a  no 
compromise  VHF/HF/CW  intemal 
modem  with  an  eight  pole  bandpass 
filter  followed  by  a  limiier  dis- 
criminator with  automatic  threshold 
controL 

llie  interna)  decoding  program 
(SIAM*^  feature  can  even  identify 
different  types  of  signals  for  you,  in- 
cluding some  simple  types  of  RTTY 
encryption.  The  only  software  your 
computer  needs  is  a  termina]  program. 


Facsimile 


Display 


PC  Pakratt  Packet  TX/RX  Display 


2  Software  Support 

While  you  can  use  most  modem  or 
communications  programs  with  the 
PK-232,  AEA  has  two  very  special 
packages  available  exclusively  for  the 
PK-232„„PC  Pakratt  with  Fax  for 
IBM  PC  and  compatible  computers, 
and  Com  Pakratt  with  Fax  for  the 
Commodore  64  and  1 28. 

Each  package  includes  a  terminal 
program  with  split  screen  display, 
QSO  buffer,  disk  storage  of  receiv^ 
data^  and  printer  operation^  and  a 
second  program  for  transmis- 
sion/reception and  screen  display  of 
facsimile  signals.  The  IBM  programs 
are  on  5-1/4"  disk  and  the  Com- 
modore programs  are  plug-in  ROM 
cartridges. 


3  Proven  Winner 

No  matter  what  computer  or  ter- 
minal you  plan  to  use,  the  PK-232  is 
the  best  choice  for  a  multi-mode  data 
controller.  Over  20,000  amateurs 
around  the  world  have  on -air  tested 
the  PK-232  for  you.  They,  along  with 
most  major  U.S.  amateur  magazines, 
have  reviewed  the  PK-232  and  found 
it  to  be  a  good  value  and  excellent  ad- 
dition to  the  ham  station. 

No  other  multi-nicxie  controller  of- 
fers the  features  and  performance  of 
the  PK-232.  Don't  be  fooled  by  imita- 
tions. Ask  your  friends,  or  call  the 
local  amateur  radio  store.  We* re  con- 
fident the  PK-232  reputation  will  con- 
vince you  that  it's  lime  to  order  your 
very  own  PK-232. 

Call  an  authorized  AEA  dealer 
today.  You  deserve  the  best  you  can 
buy,  you  deserve  the  PK-  232. 

Advanced  Electronic 
Applications,  Inc. 

RO.  BoxC-2160 
Lynn  wood,  WA  98036 

20&-775^7373 


AEA 


Brings  you  the 
Breakthrough! 


CIRCLE  65  ON  READER  SERVICE  CARD 


INCLE  WAYNE  $ 
CODE  TAPES 


We*vc  had  so  many  phone  calls  fram  people 
waniing  our  famous  73  code  tapes  ihai  we've 
decided  lo  bring  ihem  bdckl  Isn  't  it  aboui  time 
you  dmi  off  thai  keyer  and  xharpefi  up  your 
code  ,skffl.\?  Order  now. .  t 

"Genesis" 

5  wpm-This  k  the  beginning  tape,  taking  you 
ihrough  the  26  letters^  10  numbers  and  neces- 
!iary  punctuation,  complete  with  practice  ev- 
ery step  of  the  way.  The  case  of  learning 
i^ives  confidence  even  to  the  faint  of  heart. 


ff 


The  siicKler 


ff 


6+  wpm-This  is  the  practice  tape  for  those 
who  survived  the  5  wpm  tape,  and  ii's  also  the 
tape  lor  the  Novice  and  Technician  h censes. 
It  la  comprised  of  one  solid  hour  of  code. 
Characters  arc  sent  at  13  wpm  und  spaced  at  5 
wpm,  CiKJe  groups  are  entirely  random  char- 
actcrs  sent  in  groups  of  five — definitely  not 
memorizable! 


"Back  Breaker 


w 


1S+  ifrfun-Code  groups  again,  at  a  brislc 
13+  wpm  so  youTI  be  really  at  ease  when 
yow  sit  down  in  front  of  a  stccly*eyed  volun- 
teer etaminer  who  starts  sending  you  plain 
language  at  only  13  per.  You'll  ivceJ  this 
extra  margin  to  overcome  I  he  sheer  panic 
universal  in  most  test  situations.  You've 
come  this  far,  so  don't  gel  code  shy  now! 


"Courageous" 

20  +  wpm-Congratutationsf  Okay*  the  chaj- 
knge  of  code  is  what's  gotten  y*KJ  this  far,  so 
don't  quit  now,  Cjo  for  the  Ejttra  class  license. 
We  ?«nd  the  code  faster  than  20  per.  It*s  like 
wearing  lead  weights  on  your  feel  when  you 
run;  you  11  wonder  why  the  examiner  is  send- 
ing so  slowly! 


Code 

Genesis  ^6,95 

The  Stickler  $6.95 

Back  Breaker  $6.95 

Courageous  £6.95 


Taiics 


Postage  and  Hancllifig  $  1 .00 


Name 


Cai 


AddiBSS- 
Ctti 


Slate  ^_   Zip 


"AE       DliC       CVISA       DChecWMO 
Card  I  — ___ _^  EJCp,  Dat»_ 


MaiJ  your  order  to  75 Magazine, 
WQB  Center,  Peterborough  NH  03458 


IMF  A/l-KX>  MAXhPROBE 

The  World's  fast  Pen'Styfe  DMM 

With  Builf-ln  lOMHz  Logic  Probe 


INNOVATION.  NOT  IMITATION 

TfM?  AH  100  Mmi-Prcitjf   UnhtMicI  ot  Icntuie^  and  peftornuinc*'  monr  %mM\ 
^_      poihingc   Volls..  OhtrtlT.   AulHlilr^cEniUintllly.  Data  Hold.  Thpn  jKkl  4I  full^ 
runctmn,  TIL /CMOS  logir.  prqhu  Screw  on  BccpBSDfv  Kpi.  Otode 
^i^g         Test.  J'cflt  t«ndfl.  And  a  sioriigE  case. 

lAII  I  Ho  liincEions  ^^ou  necti  (or  faolh  jnnjilofi  mid 
iililol  tetltn^  In  an^.-  smnll  p.ich.ngn.  ni  orir  |.i;>w 
Jkptita. 

■         &D  viHHl  your  loc«ir  Aflt  dt«lritiult»r  And 
^L  iflk^  hold  dl  trvc  hiiiijM^,  et3d.iv   the 

-   "'^^  AR  l(JO     Mai»-PTdb«.     AM 

iMhmi   prif    liy    eofn- 


*Vol1s  •Ohms  ^Diodes 

•Auftibte  Continuity 
And: 

TTL  A  CMOS  L091C  T0  WMHz* 
Features: 

•Screw -On  Accvssor^  Tips 

•  Dai a  Hold 


*C 


crj:ii 


ORCtf  93  ON  READER  SIAVICE  CARO 


BENEFITS  FOR  YOU 

QST,  QSL  Bureau,  Awards.  Low  Cost  Insurance,  Operating 
Government  Liaison  and  More^Much  More! 


MEMBERSHIP  APPLICATION 

Name 

Street  

City 


Call 


Prov,/State 


PC/2ip 


$25  in  US  $33  elsewhere  (U.S.  funds)  Licensed  amateurs,  or  age  65  Of  over,  upon  submffting 
proof  of  age.  may  request  rne  special  dues-rate  of  $20  In  the  US  S28  elsewhere,  in  US  fundsj 
Persons  age  17  and  younger  may  qualify  for  special  rates,  wrile  tor  appiicatioa 

For  postal  purposes,  fifty  percent  of  dues  is  aftocated  to  QST.  me  balance  for  membership, 

Expires  . 

Expires 


Bank.  No. 


The  American  Radio  Relay  League 
225  Main  Si         Newington,  CT.  06111 


USA 
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PORTABLE  ANTENNA 


MODEL    AP-10 

Designed  for 

APARTMENTS 

MOTELS 

VACATIONS 


piacE 


-95 


AddSSDO 
SNppingQnd  Hondfmg 


Quick  Simple  installotkxt  Operates  on  Z  d  10. 15, 20. 30 
and  40  rnetefs.  All  coits  supplied.  Only  22-1/2  inches  long. 
Weighs  tess  than  2  lbs.  Supplied  with  10  ff.  RG  58  cocdc 
and  counter  poise.  Whip  extends  to  57  inches.  Handles 
up  to  300  watts. 
VSWR— 11:1  when  tuned 

>M1ta  tor  itricro  dBtaib  crid  ofhef  B&  W  pixxiuci^ 

"  Ali  OUR  PRODUCTS  MADE  IN 


B'W 


BARKER  ft  WILLIAMSON 

Quality  Cofnmumcatbn  Products  Since  1932 

At  youf  Distritxiton  wnte  or  call 

10  Canal  Stteet.  Bnstol  PA    t9007  J^^m 

(215)  788-5581  '^^* 


CIRCLE  53  ON  READER  SERVICE  CARD 


HIGH  PERFORMANCE 
PRESELECTOR-PREAMP 


The  solution  to  most  interference,  intermod,  and  desense 
problems  in  AMATEUR  and  COMMERCIAL  systems. 

40  to  1000  Uhi  -  tuned  to  your  frequency 

5  large  helical  resonators 

Low  noise  ■  High  overloact  resistance 

B  dB  gain  -  ultimate  rejectinn>  60  d8 

10  to  15  volts  DC  operation 

Size  -  1  6  X  2.6  ^  4.75"  exc.  connectors 

FANTASTIC  flEJECTIONr 

Price  -  CALL  bipolar  w/RCA  jacks 
Connector  options:  BCN  $5.  UHF  $6. 

N  $10 
SUPER  HOT!  GaAs  Fel  option  $20 


Typicat  re/eciion: 
±600Khz(£fyi44  Mhz:  -28dB 
±16  Mnz@220  Mhz:  -40dB 
±5     h/lh7#450Mhz   -50dB 


AUTOMATIC  IDENTIFIERS 


ID-I 


tD-? 


•  for  tfiitsi^ntri  and  ripesiers    AMATEUR  ^na  CQMMERCLAL 

•  Automatic  operation  -  acTn^siafeie  speed  ana  gm-iitucjE 

•  SmM\  size  -  flffiy  tnslattaltofi  -  7  ID  15  vnOs  DC 

•  a  seteetao^.  feproQmmmdbie  messages    ^act\  up  to  2  mm  long 

•  Wn6,  tested,  and  pro$pimrned  witfi  your  message(s) 

Model  10-1  -  $54.95    Mocttt  ID-2  w/2  to  10  minute  timef  -  $79.35 

Wb  offer  1  compleie  hne  of  transmillef  af>d  receive?  strips 
«fKt  !^ynirH»si/ers  for  amateur  and  commefaai  use. 
^■qtiesi  OUT  free  catelog  Msstmcsrd  sn{f  VJSA  wretcome 


OBaECTRONKSJNC. 

1S1  Commdrce  Pttwy.,  Buffalos  NY  14224 
716'675-e740     9  to  4 


CIRCLE  17  QH  READER  SERVICE  CARD 


niL  CLCCTROmCS  CORP. 

CALL  OR  WRITE  FOR    A 
FREE  52  PAGE  CATALOG 

W£  HAVE  OVER  4000  PARTS  AVAILABLE!! 


EQUALITY 
PARTS 


*DfSCOUMT 
PRICES 


FULL  WAVE 

BRIDGE  RECTIFIERS 

10  AMP 
200  P.I.V. 

&r  SQUARE 

CATt    FWB^1020 

Si  00  eacti-  I0*of  S9  0Q 

25  AMP 
RATING 

1  im- SQUARE 

mfiial  epaxy  filled 

200  PAM.  $2.50  each 

CAT!   FWB*251 
400  PXV,  i3.00  each 

CAT#   FWB-254 

600  PJ.V.  $3,50  each 


10  AMP 
SOLID  STATE 
RELAYS 


tn  PUSH  BUTTON 
rrr  MDPL  sanes.  3^4*  X  li^ 
^^Ctangutar  hay  cap, 

b  r  ;>  T  HO.  PiiSli  tt)  doSt- 

HATED: 

O.taiTip 

switching^ 

0,25  amp 

carry  ctpirrenl 

CATt  PB  a 

10  tor  $6.00 «  100  lor  $50.00 


ELECTHOLf  S2iai 

COMTROL; 
Rated  5.5  hi  to  Vdc 

;wii  opffste  on  3-32  Vdc) 

LOAD: 

10  AiTfp@  240  Vac 

2  1/4"  XI  3/4- X  7/©- 

CATt    SSRLY-10B 

$9^50  fiac^ 

10  lor  $8.50  each 

QUAftTTTr   mSCOUHTl 

?S  tor  $7,00  eacJr 

50  for  $600  each 

100  for  ^.00  each 

XENON 
FLASH  TUBES 


P  C.  moutit 
65c  each 


3/4*  jofig  X  178"  diametef 
CATf  FLT*1    3  for  Si  00 


OPTO  SENSORS 

TRW#  OPBaiS 

U  sliaped 

op  to    emttter 

and  sensor  unit 

CATt    OSU-3 

2  for  51  00 

Claireit 

CLiaoow 

U  stiaped  ynit 
wrtti    flai^e 

mount 
CATt    OSU-2 
75c  each 
PHOTO  RESISTOR 
ASSEMBLY 
Center-lapped 
p'^oto    resistor 
mauifited  iit 
mastic  case 
iC^n  be  easily 
removed),  700 
ohms  lights  36K  dark 

t/4'    dianielei 
CATi  PR-4  $1.00   eachf 
10  ror  SB.50 


STORES: 

M5  S.  vtnuoKT  *VH 
|.0$  ANGtL££,   CA  4000« 


VAN   NUTS 
Saai    SEPULVEOA    BLVD. 

VAN  nm%  CA  luii 


MAIL  OHU^RS  TO: 

ALL  ELECTRONICS 

P.O.  BOX  567 

VAN  NUYS,  CA 

91408 

Att.  EiEtrreoHtcs 

FOffEIGM  CttSTOMEHTS 
SENO   11.54  POSTAGE   FOR 


TOLL  FREE 
800-826-5432 

INFO;       (ai3)904-032'< 

FAX:     (flia}rei'2fi53 

UIHEMUM  OI^DEH  »i«.M 
QUAHTTTliS    LJWTe& 

CAl*   AOO'  tMUk%  TjM 

FCHKHH  CHVCKi  HCtUDt 

64;iT^CIENT  SHiPPWa 


^ 


CIRCLE  194  ON  READER  SERVICE  CARD 


DEALERS 

Sell  73  Amateur  Radio 

Selling  73  Amateur  Radio  will  make 
money  for  you.  Consider  the  facts: 

•  If  you  carry  73  Amateur  Radio  it  will  increase 
your  store  traffic— and  our  dealers  tell  us  that 
73  is  the  hottest  selling  amateur  radio 
magazine  on  the  newsstands  today. 

•  Increased  store  traffic  means  increased  sales 
for  you.  Hams  will  come  into  your  store  to 
pick  up  the  latest  73  and  end  up  buying  the 
latest  all-band,  all-mode  transceiver  (or  at 
least  a  few  feet  of  coax). 

•  73  Amateur  Radio  guarantees  each  issue— 
you  pay  only  for  the  copies  that  you  seU.  We 
pay  for  all  shipping. 

For  information  on  selling  73  Amateur  Radio,  call  Peter 
Murphy  at  800-722 -7790,  or  write  to  73  Anmteur 
Radio.  WGE  Center,  Peterborough.  NH  03458. 


7S 


Amatem* 
Radio 


WGE  Center,  Peterborough,  NH  03458  800-722-7790 
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Yo\iye  made  a 

great  start.  Novs;  let Yaesu 
realty  get  j/ou  going. 


FinaUy  The  220-MHz,  1.2-GHz, 
and  10-meter  phone  bands  are 
open  to  Novice  operation. 

And  to  work  these  bands, 
\kesu's  offering  you  a  complete 
range  of  innovative  HF,  VHF] 
and  UHF  radios.  Each  with  per- 
foi-mance  that  Novices— and 
Extra  Class  operatoi-s,  too— can 
really  appreciate. 

HT  power  perfected. 
There's  a  good  reason  voull  find 
the  220-MHz  FT-109RH  on 
more  belts  than  any  other.  It 
simply  out-classes  the  rest 

With  a  powerful  five  watts 
to  get  }^u  out.  A  balter>-  saver  to 
keep  you  going.  And  a  wealth 
of  microprocessor-controlled 
features  you'd  expect  only  from 
a  radio  many  times  its  size. 

HT  power  in  its  smallest 

form.  Finally 
a  miniature 
HT  that  TOU 


T'-^""'..        M   IS  I 


k 


can  really  take  seriously 
The  FT-3:3R  fits  easily  into 

m 

your  jacket  pocket  But  unlike  the 
othei-s,  it  features  microproces- 
sor control  for  quick,  simple,  and 
sm'prisingly  intelligent  operation. 

And  what  other  mini  HT 
features  five-watt  outout,  a 
rugged  aluminum-alloy  case, 
and  rain-resistant  seals? 

'Bvo  for  the  road.  Our 
220-MHz  FT311RM  and  1.2-GHz 
FT-2311R  are  two  of  the  most 
popuiai'  mobiles  for  two  popular 
reasons. 

One,  they're  built  for  perfor- 
mance. With  .slick  micmpitx;essor- 
controlled  functions  to  get  you 
around  fast.  And  far 


-^  frnfi 


2iJU 


l-jrl 


~n 


And  two,  unhke  most  mobiles, 
they'ix'  built  for  simplicity 

Because  the  last  thing  you  need 
is  a  radio  that  interferes  with 
yourdri\ing. 

World-class  operation. 
With  our  FT-757GX  Mark  11,  you're 
ready  to  tackle  the  HF  bands 
with  all  the  full-featured  per- 
formance an  experienced 
operator  demands. 

Plus,  w^hen  you  upgnade  to 
General  Class,  you  won't  have  to 
upgrade  your  radio.  Because 
with  the  Pr-757GX  Mark  II,  you\^ 
already  started  with  the  best 
It's  a  ^at  waj  to  get  maximum 
HF  performance  for  your  dollar. 

lUne  in  to  l^su.  YouVe 
earned  your  ticket  to  the  exciting 
world  oi'  amateur  radio.  No\^ 
discover  the  exciting  vrorld  of 
ham  radio  technology. 

\aesu's  all  the  tictetyouTI  need. 


f.n        Tj^wnti 
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Ymm  USA  17210  Edwards  Road,  (Jt^rritos,  CA  90701  (213)  404:2700.  Repair  Swice:  (213)  404-4884.  ParU>,U13)  404-4847 


Prices  and  ^pecifi^miJons  sylya:!  lo  change  mtliDur  nolTcu. 


a7j7 


KENWOOD 


fii 


Try 


1 


COMPOS  A TtO« 


T&mm-pfnm 


s. 


KEN^OCO 


•  _- 


I 


our 
Antenna^ 

Tower 
Discounts 

Are  Tops 


V 


P 


Jl' 


/.' 


r» 


v^ 


Cushcra^*' 


1."a'cars%cla.s 


\cow\ 


1/^^  h-'^ 


STiTI 


Ava 


-Ex 


CaW  and  Compare 
Our  prices 


^ 


V, 


*      ft^Vlati  Mobile  w«th 

Q^w  gowJ  *^?^  ticioi  sale 


T,! 


BencHa 


Orders&QH2*5!^ 


Free 


300-444-471 


•  !• 


14803  BuiW  ftf"^,  i;i91  ?,,»,  Engl'i^i^IVoOAT 


Ta*:  l?Q31  *^'"'"''    6   SaV  10-* 

1968  Buvef «  s,o,e  Hours.  «  ^  gly  sat  m-* 


EGE  NE>N  EHGUNO 

,n(g  6.  Se'v^'^*  \^f- 10^5 
Swe  Hou^tr  sat-  «-^ 


jfl(iH» 


L'  p|f£0m 


P.O.  a»  'P  ,„,na  70445 


L* 


^L 


A^^ 


Rohn 


TCN-TSC 


Ainphonpl  \w3^kimamB 


Kantronlcs 


CtRCil  133  ON  R£AI>ETt  S£RVlCe  CAUD 


"They  said  I  couldn't  work 

DX  with  just  100  watts.  Espe- 
cially with  a  radio  that  has 
less  than  1000  switches  on  the 
front  panel. 

But  the  truth  is,  Fm  working 
lots  of  DX,  more  than  some  of 
these  blockbuster  t\T)es,  thanks 
to  my  Yaesu  FT-747GX. 

You  see,  my  no-nonsense 
FT'747GX  was  designed  with 
me  in  niind^  so  I  can  hop  around 
the  band  fast  to  nail  those  DX 
stations.  Wliile  the  other  guys  are 
warming  up  their  amplifiers,  Fm 
working  the  new  countrji 

My  FT  T47GX  has  a  super 
receiver,  wth  a  directly-driven 
mixer  fur  great  overload  pro- 
tection. And,  Yaesu  included  the 
CW  filter  in  the  purchase  price 


(I  used  the  money  I  saved  on  post- 
age for  the  QSL  cards!). 

And  my  FT747GX  is  loaded 
with  other  features.  The  receiver 
works  from  100  kHz  straight 
through  to  30  MHz.  and  it's  a 
fiintastic  shortwave  broadcast 
receiver  1  can  use  aU  tw^enty 
memories  for  that  alone!  Plus  it's 
lot  dual  VFOs.  A  noise  blanker 
Iplit  frequency  operation  for  the 
pile-ups.  And  scanning  up  the 
band  helps  me  check  out  open- 
ings as  tiiey  happen* 

I  just  put  in  the  optional 
crj^stal  own,  and  next  month  Fm 
going  to  pick  up  the  FM  board, 
I  can't  wait  to  tell  my  buddies  I 
worked  England  on  a  repeater! 

And  with  the  money  1  saved 
when  I  bought  my  FT-747GX,  I  got 


a  second  ten-meter  antenna  for 
satellite  work  on  the  high  end  of 
the  band.  I  use  ray  personal  com- 
puter to  tell  me  what  satellites  are 
going  by;  and  the  computer  even 
sets  the  frequencies  on  the  radio 
for  me. 

Now  n^  friends  are  getting 
FT-747GX  rigs,  too,  1  knew  they'd 
figure  out  my  secret  weapon 
sooner  or  later  But  now  Fm  set- 
thig  the  pace! 

Thanks,  Yaesu,  You Ve  made  a 
rig  llial  makes  sense: 

la^n  USA  17210  Edward.^  Rnad.CemtosXA90T0I 
(21;J)  404  27f)n.  Repair  Semce:  Cm  4fM  48SI, 
I^rts:(21'))404-4S47  Prii^es  and  speciQcations 
siihjed  loeha.ngeiaitlit>ni  notice. 
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"They  laughed  when  they  saw  my  radio. 

Then  they  saw  my  logbookr 
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.,. pacesetter  in  Amateur  Radio 
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Double  Take! 


TM-621A/721A 


144/220  and  144/450  MHz 
FM  Dual  Banders 

Once  again,  Kenwood  brings  you 
another  Dual  Bander  First!  The 
TM-621A  is  the  first  144/220  MHz  FM 
Dual  Bander  The  Kenwood  TM-621A 
and  TM-721A  (144/450  MHz)  re- 
defines the  original  Kenwood  ""Dual 
Bander*"  concept.  The  wide  range  of 
innovative  features  includes  a  dual 
channel  watch  function,  selectable 
full  duplex  operation,  30  memory 
channels,  extended  frequency 
coverage,  large  multi-color  dual 
digital  LCD  displays,  programmable 
scanning^and  morel 

•  Extended  receiver  range  (138  000- 
173.995  MHz)  on  2  m;  70 cm  coverage 
is  438.000-449.995  MHz;  1-1/4  m  covef - 
age  is  215-229.995  MHz  (Specifications 
guaranteed  on  Amateur  bands  only.  Two 
meter  transmtt  range  is  144-148  MHz. 
Modifiable  for  MARS/CAR  Permits 
required-) 

•  Separate  frequency  display  for 
"main''  and  ^'sub-bandr 

•  Call  channel  function.  A  special 
memory  channel  for  each  band  stores 
frequency,  offset,  and  sub-tone  of  your 
favorite  channel.  Simply  press  the  CALL 
key,  and  your  favorite  channel  is  selected ! 


30  multi-function  memory  channels* 

14  memory  channels  and  one  call 
channel  for  each  band  store  frequency, 
repeater  offset,  CTCSS,  and  reverse. 
Channels  Xand  "b" establish  upper 
and  lower  limits  for  programmable  band 
scan.  Channels  X"  and  "d'  store  transmit 
and  receive  frequencies  independently 
for  "odd  splits!' 

45  Watts  on  2  m,  35  watts  on  70  cm. 
25  watts  on  1-1/4  m.  Approx,  5  watts 
tow  power 

Automatic  Band  Change  (A.B/C) 
Automatically  changes  between  main 
and  sub-band  when  a  signal  is  present. 
Dual  watch  function  allows  VHFand 
UHF  receive  simultaneously. 
Programmable  memory  and  band 
scanning,  with  memory  channel 
lock-out  and  priority  watch  function. 
Balance  control  and 
separate  squelch 
controls  for  each 
band. 


•  Dual  antenna  ports. 

•  TM-621A  has  auto  offset. 

•  Full  duplex  operation. 

•  CTCSS  encode/decode  selectable 
from  front  panel  or  UP/DWN  keys  on 
microphone,  (Encode  built-in,  optional 
TSU'6  needed  for  decode.) 

•  Each  function  key  has  a  unique  tone 
for  positive  feedback. 

•  Illuminated  front  panel  controls 
and  keys. 

•  16  key  DTMF  mic«  Included. 

•  Handset /remote  control  option 
(RC-IO). 

•  Frequency  (dial)  lock. 

•  Supplied  accessories:  16-key  DTMF 
hand  mic,  mounting  bracket,  DC  cable. 


CofTTp/ete  servtce  manuats are  Bvaiiat>ie torafi  Kenwood 
u^tiscetvers^nd  most  accessor (Bs  SpeaUcMtiOn^  te^tutes, 
sfiQ  pitCQsafe  5ui}|«€f  to  change  tvirfiour  nohce  or  otsUgBUan 


Optional  Accessories: 
•  RC-10  Multi-function  handsettemote 
controller  •  PS-430  Power  supply  »  TSU-6 
CTCSS  decode  unit  •  SW-100B  Compact 
SWR/power/volt  meter*  SW'-200B  Deluxe 
SWR/power  meter  •  SWT-1  2  m  antenna 
tuner  *  SWT-2  70  cm  antenna  tuner  •  SP-44 
Compact  mobile  speaker*  SP-50B  Deluxe 


m-72)AshQwn  with  Qpttonai  RC-tO 


mobile  speaker  •  PG-2N  DC  cable  •  PG-3B 
DC  fine  noise  filter  ^  MC-60A,  MC-80, 

MC-85  Sase  station  mics,  *  MA-4000  Dual 
band  2  m/70  cm  mobile  antenna  (mount  not 
supplied)  •  MB-11  Mobile  bracket  *  MC-43S 
UP/DWN  hand  mic,  *  MC-48B  16-key  DTMF 
hand  mia 


KENWOOD 
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2201 E.  Dominguez  St..  Long  Beach.  CA  90810 
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